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LANDFILL CAP SAMPLING

Introduction

Five soil samples (GE-07 through GE-11) were collected on September 11, 1991, from the
landfill cap at Himco Dump, Elkhart, Indiana, for geotechnical analysis. Sampling
methods described in the Field Sampling Plan Addendum I, Himco Dump Remedial
Investigation/Feasibility Study, Phase II, July 1991 were followed. Geotechnical samples
were taken to evaluate the potential for slope failure of a new landfill cap constructed over
the existing cap. The geotechnical analysis consisted of determining shear strength by the
triaxial shear method.

Soil Sampling Procedures

Soil samples were collected with a stainless steel hand auger. Sample material was
transferred directly from the hand auger to one quart mason jars (one jar per location)
using a stainless steel spoon.

Two samples were collected from the calcium sulfate matrix (GE-07 and GE-08) and three
samples were collected from the landfill cover sandy materials (GE-09, GE-10, and
GE-11). The calcium sulfate samples were collected at a depth interval of 3 to 18 inches.
The first three inches were primarily sand. In addition, at GE-08 a strong hydrogen sulfide
smell was detected. At the sandy landfill cover locations GE-10 and GE-11, calcium sulfate
was encountered below six inches. Therefore, three grab sand samples were composited
from 0 to 6 inches at each location in order to produce an adequate sample volume. At
sample location GE-09, calcium sulfate was encountered below 12 inches. At this location
two grab sand samples were collected from 0 to 12 inches and composited in order to
produce an adequate sample volume. All auger holes at each sample location were within
twenty feet of one another. More detailed descriptions of soils collected are contained on
the Soils Data Forms included in Appendix A.



Decontamination

The hand auger and spoon were decontaminated before sampling and between sampling
locations with:

1. Soap and distilled water wash
2. Two distilled water rinses
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SOIL BORING. MONITORING WELL INSTALLATION AND WELL
DEVELOPMENT

Introduction

One chemical/geotechnical soil boring and one groundwater monitoring well (WT111A)
were installed on September 10, 1991, at the Himco Dump site located in Elkhart, Indiana.
The groundwater monitoring well was developed on September 11, 1991. The purpose of
this memorandum is to summarize the drilling, sampling, well installation, and well
development procedures.

Chemical/Geotechnical Soil Boring

One soil boring was drilled in conjunction with the installation of a groundwater
monitoring well to further define the stratigraphy of the site and for chemical and
geotechnical analysis of soils.

The soil boring was drilled to 17 feet with a Central Mine Equipment (CME 55) truck
mounted drill rig using 4 1/4-inch ID hollow stem augers. Soil samples were collected with
a standard 3-inch inside diameter split spoon sampler from the following depth intervals: 0
to 2 feet, 5 to 7 feet, 10 to 12 feet, and 15 to 17 feet. Samples were logged and classified
according to the Unified Soil Classification System (USCS) and Munsell Soil Color Chart.
Samples were also described for texture, moisture content, and screened for volatile
organic compounds (VOCs), percent oxygen (O2), lower explosive limit (LEL), and
hydrogen sulfide (H2S). The soil boring log is presented in Appendix A.

In general, poorly graded medium to coarse grained sand was encountered over the entire
boring depth. The water table was encountered at approximately 13 feet below ground
surface. Drill cuttings were placed in metal 55-gallon drums and stored within the fenced
drum storage area at the site.

Three soil samples collected by split spoon were selected for chemical and geotechnical
analysis. Chemical/geotechnical sample collection depths included the following intervals:
0 to 2 feet, 5 to 7 feet, and 10 to 12 feet. Because of soil saturation below 13 feet, a sample
was not collected for chemical or geotechnical analysis from the 15 to 17-foot interval. A



duplicate sample was collected from the 0 to 2-foot interval. The duplicate sample was
collected by driving a split spoon from 0 to 2 feet at a location one foot southwest of the
original boring. This was done because the initial split spoon did not provide enough
sample volume to adequately fill a second suite of sample jars. Soil for volatile organic
analysis (VOA) was transferred directly from the split spoon to two 120 ml glass jars using
a stainless steel spoon. The remaining soil in the split spoon was then transferred to a
stainless steel bowl using the spoon. The soil was mixed until a homogeneous mixture was
obtained. The soil was then placed into three 8 oz. wide mouth glass jars and one quart
sized mason jar and sent to appropriate laboratories for BNA, PCB/pesticide, metals,
TOC, and grain size analysis. No difficulties were encountered during the drilling and
sampling of the soil boring.

Monitoring Well Installation (WT111A)

Well WT111A was installed in order to further investigate water quality conditions near
the Kolanowski shallow well. The Kolanowski shallow well exhibited high lead
concentrations in the Phase I sampling program. This groundwater monitoring well was
installed to intercept the water table. The monitoring well installation depth was
established in the previously drilled chemical/geotechnical soil boring. The augers were
advanced to 20.5 feet for construction of the water table well based on previous knowledge
of the depth to the water table. The water table was then allowed to equilibrate for one
hour at which time the water table was measured at 13 feet below ground surface. The
10-foot long screen was installed so that the water table would intercept the screen
approximately 2 to 3 feet below the top.

The monitoring well was constructed of 2-inch (ID) Schedule 40, flush-threaded stainless
steel riser and a 10-foot, 0.010-inch slotted stainless steel screen. The threaded joints
between sections of pipe were wrapped with teflon tape. The annular space between the
well screen and the borehole wall was backfilled with No. 50 silica sand. The filter sand
pack was extended 1.1 feet above the top of the screen. A bentonite pellet seal was
installed and extended 2.0 feet above the filter sand pack. The bentonite pellet seal was
hydrated with 5 gallons of potable water for one hour before the installation of a bentonite
cement grout. The bentonite cement slurry seal was extended to approximately one foot
below ground surface and allowed to settle overnight. The next morning the slurry had
settled to approximately three feet below ground surface. A cement collar was then
extended to ground surface. A 4-inch diameter 5-foot long steel protective casing with
locking lid extended approximately 2.0 feet above ground surface and was set into the
concrete collar. A lock was installed on the lid of the protective casing. Three 4-inch
diameter 5-foot long concrete filled guard posts were installed around the well. Both the
protective casing and well cap were vented. The well construction diagram is included in
Appendix B.

Well Development

Monitoring well (WT111A) development began 24 hours following the completion of well
construction. The well was first measured for the depth to the water table and the depth to
the well bottom. These measurements were taken from the top of the well riser. Well
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volumes were calculated and recorded on a Well Development Form (Appendix C).
Volume calculations used the following formula:

Depth to Bottom (D.T.B.) - Depth to Water (D.T.W.) x 1.44 = Gallons per Well
Volume

1.44 = gallons per linear foot in a 2 inch diameter well + the saturated annular space
around the well screen

Well development consisted of pumping the well using a Keck impellar pump at
approximately 1.0 to 1.5 gallons per minute. Intermittent surging, for approximately a 30-
minute period, was performed on the well to aid in removal of fine-grained material. The
well was surged by moving the pump up and down in the screen area. This moved
formation water in and out of the screened area and also aided in removing any sediment.
Well development continued until more than five well volumes were removed, and the
water had the following characteristics:

1. Water was relatively silt free
2. Water temperature was stabilized at.±0.5° C
3. pH was stabilized to _+ 0.1 units
4. Conductivity was stabilized to _+10 percent

The well development data is provided in the well development form included in
Appendix C.

Equipment Decontamination

All soil boring and monitoring well installation, sampling, and drilling equipment was
decontaminated by high pressure hot water/steam cleaning prior to drilling. The stainless
steel split spoons for collection of chemical samples were decontaminated as follows:

1. Soap and water wash
2. Tap water rinse
3. Isopropanol rinse
4. Distilled water rinse

Decontamination of the well development equipment consisted of:

1. Soap and water wash
2. Tap water rinse
3. Isopropanol rinse
4. Distilled water rinses
5. Five gallons distilled water pumped through Keck pump

The isopropanol rinses were containerized separately and were allowed to evaporate.

SP:ds
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MONITORING WELL SAMPLING

Introduction

Nineteen monitoring wells were sampled during the Phase II Remedial Investigation (RI)
at the Himco Dump between September 23-26, 1991. These wells were sampled to
investigate the vertical and horizontal extent of contamination of the uppermost
unconsolidated aquifer. Ten of the wells sampled were wells installed by Donohue for the
EPA during the Himco Dump RI Phase I; eight of the wells sampled were wells installed in
1977 and 1979 by the United States Geological Survey (USGS); and one well sampled was
an EPA well installed by Donohue during the Himco Dump RI Phase II. Monitoring wells
sampled during Phase II are listed below:

EPA Wells

101A
101B
101C
102A
102B
102C
103A
104A
105A
106A

USGS Wells

B2
B3
B4
CP-1
E2
Ml
M2
P

EPA Wells (Phase ID

111A

Groundwater samples were collected by Anya Kirykowicz, Don Marusich, Bill Schaefer,
and Eric Slusser, of Donohue & Associates, Inc. Grpundwater samples were collected in
accordance with Section 4.15.4 of the Field Sampling Plan Addendum I (FSP), Himco
Dump Remedial Investigation/Feasibility Study, Phase II, July 1991, with the exceptions
noted in the Nonconformances section below. Completed Well Purging and Sample
Collection forms are included in the Appendix.



Monitoring Well Sampling Methods

Field meters used during groundwater sampling included a YSI water quality meter which
measured pH, temperature, and conductivity; a Hanna pH meter; a Cole-Farmer
conductivity/temperature meter; two HNu photoionization detectors; and two lumidor four
gas meters. The meters were transported to each well location in plastic coolers.

The four people sampling groundwater were divided each day into two-person teams.
Upon arrival to a monitoring well, the well cap was removed and an HNu was used to
monitor the air in and above the well casing top. If organic vapors were measured above
background levels by the HNu, the sampling team retreated from the monitoring well and
allowed the well to vent. The sampling team then periodically monitored the air in and
above the well casing until organic vapor levels had decreased to the background level.
Elevated organic vapor levels were measured by the HNu at wells B3 and B4. The
readings were 1 ppm and 3 ppm above background, respectively.

A decontaminated water level measuring tape was then lowered into the well casing to
obtain a water level and well bottom depth. This information was recorded on Well
Purging and Sample Collection forms, provided in the Appendix. Based on the diameter of
the well, the water level, and depth to bottom, a well volume was calculated using the
equation provided in the Phase IIFSP.

A variety of methods were used to purge and sample the nineteen monitoring wells: a two-
inch diameter Keck pump, two-inch diameter stainless steel bailers, a one-inch diameter
teflon bailer, and a four-inch diameter submersible pump manufactured by Gould. The
particular method used to purge and sample each well was determined by the well
diameter, volume of water to be purged, and the existence of kinks or obstructions in the
well. Groundwater conductivity, pH and temperature were measured using either the YSI
water quality meter connected in-line to the Keck pump, or by using the Hanna pH and
Cole-Parmer conductivity/temperature meters when bailers or the Gould pump was used.

The following monitoring wells were purged and sampled using a Keck pump: 101B, 101C,
102A, 102B, 102C, 105A, 106A, 111A, and Ml.

Monitoring wells B3 and B4 were purged using the four-inch diameter Gould pump and
were sampled using a Keck pump. The Gould pump was used on these five-inch diameter
wells due to the large volume or groundwater required to be purged. A pumping rate of
approximately 30 gallons per minute (gpm) was achieved using the Gould pump, compared
to approximately 1 gpm using a Keck pump.

The following monitoring wells were purged and sampled using a two-inch diameter
stainless steel bailer: 101A, 103A, 104A, B2, and CP-1.

Monitoring wells E2, M2 and P were purged and sampled using a one-inch diameter teflon
bailer. These three wells all had an obstruction or kink in the well casing which prevented
purging and sampling using a Keck pump or a two-inch diameter bailer.
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Purging of the monitoring wells continued until a minimum of five well volumes had been
removed. After each well volume was purged, measurements of purge water pH,
conductivity and temperature were taken and recorded on Well Purging and Sample
Collection forms. If the the purge water had stabilized to pH _+0.1 unit, conductivity
_+ 10%, and temperature to _+0.5° C for the third, fourth, and fifth well volumes, purging
was considered completed. If one or more of the parameters had not stabilized within the
established range, then additional well volumes were purged until the stabilization ranges
were satisfied.

Purge water was discharged directly upon the ground surface downgradient of the well
being purged in accordance with the Phase II FSP.

The time between the completion of purging and the collection of the groundwater sample
did not exceed 24 hours for any well. Table 4-10 of the Phase II FSP summarizes the
containers and preservatives used to collect groundwater samples, and the analyses
performed on groundwater samples. When a preservative was added to a sample, pH
paper was used to ensure that an adequate volume of preservative was added to achieve
the required pH.

Filtration of samples for dissolved metals or bromide analysis was accomplished in one of
two ways. For those samples collected using a Keck pump, a 0.45 micron filter made by
Lida Manufacturing was attached to the Keck pump outlet so that the filtered sample could
be collected directly from the Keck pump into the appropriate containers. For those
samples collected using bailers, the sample was collected in a filtration jug which was
transported back to the trailer for filtration. The filter used at the trailer consisted of
Fischer brand flasks, a Nalgene vacuum hand pump, and 0.45 micron filters made by
Micron Separations, Inc. In all cases, samples were filtered within 30 minutes of collection.

Filled sample containers were stored in coolers with ice and transported to the field trailer
where custody was relinquished to Tracey Koach, the sample custodian.

Quality Control Samples

In order to verify the quality of the groundwater sampling process, quality control (QC)
samples were collected. The QC samples collected during groundwater sampling included
two field duplicates, two field blanks, four trip blanks, and two matrix spike/matrix spike
duplicate (MS/MSD) samples.

Field duplicate samples were collected at monitoring wells 101B and 111A.

The first field blank was collected by pouring Hinckley & Schmitt distilled water into a
decontaminated two-inch diameter stainless steel bailer, and then pouring the distilled
water from the bailer into sample bottles. The second field blank was collected by

J pumping Hinckley & Schmitt distilled water through a decontaminated Keck pump and
then filling sample bottles directly from the Keck pump.

Trip blanks were made by pouring Hinckley & Schmitt distilled water into 40 ml volatile
organic analysis (VOA) vials containing preservative. The trip blanks were transported to
and from monitoring well locations in coolers alongside the sample bottles.
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MS/MSD samples were collected by filling the required extra sample bottles at wells 111A
and Ml.

Decontamination

Groundwater sampling equipment (the one-inch bailer, the two-inch bailers, the outer
parts of the Keck pump, and the outer parts of the Gould pump) which came into contact
with groundwater were cleaned between wells by an Alconox and distilled water wash, a
distilled water rinse, an isopropanol rinse, and two distilled water rinses. The inner parts of
the Keck pump were cleaned by pumping distilled water through the system. The inner
parts of the Gould pump were cleaned by spraying distilled water into the water intake on
the pump. All distilled water used in decontamination was Hinckley & Schmitt brand.
Isopropanol rinsates were collected in a 5-gallon bucket and incorporated into a 55-gallon
drum labeled "Wastewater 9/91" stored in the locked dram storage area.

Nonconformances with the Field Sampling Plan

Eight monitoring wells were sampled using a bailer instead of a Keck pump as described in
the FSP. Four of these wells were sampled with a bailer due to obstructions in the well
casing which prevented the Keck pump from being used in these wells. As only one Keck
EumP was available, the other four monitoring wells were sampled with a bailer to keep all
field team members busy and to finish groundwater sampling on schedule. The use of a
bailer to purge and sample monitoring wells is an accepted groundwater sampling practice
which does not effect the sample integrity.

A four-inch submersible pump manufactured by Gould was used to purge monitoring wells
B3 and B4. The Gould pump was used on these five-inch diameter wells due to the large
volume of groundwater to be purged.

The FSP specified 18 monitoring wells to be sampled during the RI Phase II. Nineteen
wells were actually sampled. Figure 4-4 incorrectly identified the flush-mount well present
on the northwest corner of the intersection of County Road 10 and Nappanee Street
Extension as well CP-1. Well CP-1 is actually located approximately 150 feet south of the
B-well nest. The well at the intersection of County Road 10 and Nappanee Street
Extension is well P. Both wells P and CP-1 were sampled during Phase II.
The decontamination procedure for groundwater sampling equipment specified in the FSP
included an Alconox and tap water wash, and a tap water rinse. Due to its availability,
distilled water was substituted for tap water during decontamination of sampling
equipment.

Groundwater Samples Split with Miles Laboratory

§ Groundwater samples from eight monitoring wells were split with Miles Laboratory,
through Miles' consultant, Engineering Science of Oak Brook, Illinois. The eight wells
where groundwater samples were split with Miles were: 102A, 102B, 102C, 105A, 106A,
B2, B3 and B4. Donohue's sample bottles and Miles' sample bottles were filled with
groundwater alternately.

A/R/HIMCO/AG2
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TECHNICAL MEMORANDUM NO. 21

DATE: November 22,1991

i TO: Vanessa Harris

FROM: Bill Schaefer
p

SUBJECT: EPA Region V ARCS Contract No. 68-W8-0093
EPA Work Assignment No. 17-5L4J

1 Donohue Project 20026
Himco Dump RI/FS

~ , Private Well Inventory
Himco Dump Superfund Site
Elkhart. Indiana

Introduction

A private well inventory was conducted in the neighborhood to the east and to the
southeast of the Himco Dump Superfund Site (Himco) in Elkhart, Indiana. The private
well inventory was conducted in stages between July 24 and November 15, 1991 and
consisted of a discussion with the General Manager of the Elkhart Water Department,
home interviews with five residents who live immediately east of Himco, and a telephone
conversation with an individual who owns two businesses southeast of Himco.

The private well inventory was conducted in accordance with Section 4.11 of the Field
Sampling Plan Addendum I (FSP), Himco Dump Remedial Investigation/Feasibility Study,
Phase II, July 1991, with the exceptions noted in the Deviations section below.

Private Well Inventory Procedures

On July 24, 1991, Bill Schaefer met with the General Manager of the Elkhart Water
Department, Mike Terlep. Mr. Terlep was asked to delineate the service boundaries of the
Elkhart municipal water supply system near Himco. Mr. Terlep provided Donohue with an
Elkhart Water System map showing the areas served by municipal water (Figure 1). As
shown in Figure 1, residences and businesses south of Himco are served by municipal
water. However, the subdivision immediately east of Himco is not connected to the
municipal water supply. Mr. Terlep verified this fact. There are no residences of
businesses immediately north or west of Himco.
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On November 19,1991, Donohue employees Bill Schaefer and Steve Padovani interviewed
in person the owners of five homes located in the subdivision immediately east of Himco.
The five home owners are listed below and are located by number on Figure 2. All
addresses are in Elkhart, Indiana, 46514.

1. Harold Williamson
54162 Westwood Drive

2. Ronald Burns
54179 Westwood Drive

3. Sally Leslie
54305 Westwood Drive

4. Irene and Jerry Eary
27947 Westwood Drive

5. Bill Bersing
27964 Westwood Drive

On November 19, 1991, Donohue could not contact the owner of two businesses southeast
of Himco, Mr. Bob Conde. However, on November 21, 1991, Bill Schaefer was able to
contact Mr. Conde and conducted a telephone interview with him. Each of Mr. Conde's
businesses has its own well. The businesses are listed below and are located by number on
Figure 2.

6. J & C Water Systems
1241 North Nappanee Street
Elkhart, Indiana 46514

7. MHS Supply
1631 W. Bristol
Elkhart, Indiana 46514

Donohue completed Well Inventory Sheets based on the information obtained from the
conversation with the owner of each home and business. The Well Inventory Sheets are
provided in the Appendix.

Private Well Inventory Results

Five home owners and the owner of two businesses were interviewed regarding seven
private wells located east and southeast of Himco.

-2-
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Four of the well owners (1, 3, 4, and 6) reported problems with drinking water quality, such
as "bad" taste, or "rotten egg" odor. Two of these four well owners (3 and 6) currently
purchase bottled drinking water. None of the well owners reported sickness associated
with using the well water.

Four well owners (2, 3, 4, and 5) did not know the depth of their well. The table below lists
the depths of the wells 1, 6, and 7 as provided by the well owner.

Well Number Owner Depth (ft.)

1 Williamson 125

6 Conde 27

7 Conde 196

Deviations from the Field Sampling Plan

The FSP states that approximately five residences or light industries southeast of the site
will be inventoried. The area southeast of the site which is not served by municipal water is
a small triangular area bounded by Nappanee St. Extension on the west, Bristol St. on the
north, and Nappanee St on the southeast. Donohue identified only one residence and
three active businesses in this area. The owner of two of the businesses (6 and 7) was
contacted and interviewed. Donohue was unable to contact the owner of the other
business and the one resident in the triangle.

A/R/HIMCO/AJ6
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Well Inventory Sheet
Donohue & Associates, Inc.

Site: #'*'»__________ Date: "I"/*
Recorded by: /?/'// $cht£s~ Project No.

Owner/Name: )J*~)J

Address:

3. Is this well acceptable for inventory? /*

4. If no, why?

5. Depth to static water level (T.OJP.):

6. Height of T.O.P. above ground surface: v

TJ Use of well: Domestic/ stock, abandoned-^ ^_^^
Problems with yield reported by Owner: /es No

-We ^.f of

9. Problems with water quality reported by Owner: Yes No ' '*
a. Taste - 25"
b. Smell -
c. Color M o
d. Sickness

10. Sample taken: Yes (NpJ
a. Temperature ——— °F °C
b. pH ___
c. Conductivity —— ,_ I — I — micromhos/cm
d. Smell
e. Color
f. Sample taken from tap, storage tank ———
g. After ___ minutes of running



IIJ Driller:

Driller's Address:

13.) Type of Well: Dug (Drfflc

14. Date Completed: Mw i*xM

is Depth:

16. Diameter of Surface Casing:

17. Diameter of Inner Casing:

18. Type of Casing: Steel PVC

19. Is the well screened^^Yesy No
a. Length:
b. Depth: from ____ to .
c. Slot Size:
d. Type: SS PVC ___
e. Gravel Packed Yes No

20. Yield in gpm: Kept
How measured___

Measured

21. Drawdown ft after hrs/mins of pumping

22. Acquifer:

23. Remarks:

Attach Original Well Log



Well Inventory Sheet
Donohue & Associates, Inc.

Site: Alft^tc, _________ Date:
*fc *

Recorded by: ^ * V fr<Uv&/<vl Project No.

1. Owner/Name:

2. Address:

3. Is this well acceptable for inventory? \J& /

4. If no, why?

5. Depth to static water level (T.O.P.): V

6. Height of T.O.P. above ground surface:

7. Use of welb-xftfmestic, jstock, abandoned
^———' *7\8. Problems with yield reported by Owner: Yes JNo)

^ 9. Problems with water quality reported by Owner: Yes
; a. Taste

b. Smell
c. Color "~. .
d. Sickness

10. Sample taken: Yes
a. Temperature ——— ° F ° C
b. pH ___
c. Conductivity ——_J—!— micromhos/cm
d. Smell
e. Color
f. Sample taken from tap, storage tank ———
g. After ___ minutes of running



« ' « .

11. Driller: v

12. Driller's Address:

13. Type of Well: Dug (Drilled.

14. Date Completed:

15. Depth: -r,

16. Diameter of Surface Casing:

17. Diameter of Inner Casing:

18. Type of Casing:/

19. Is the well screened?
a. Length:
b. Depth: from
c. Slot Size:

to

d. Type: SS PVC
e. Gravel Packed Yes No

20. Yield in gpm: Kept
How measured

Measured

21. Drawdown

22. Acquifer:

23. Remarks:

ft after hrs/mins of pumping

Attach Original Well Log



Well Inventory Sheet
Donohue & Associates, Inc.

Site:
Recorded by:

1. Owner/Name:

2. Address:

Date:
Project No.

\gf 3. Is this well acceptable for inventory?

4.

5.

6.

7.

8.

10.

/

If no, why?

Depth to static water level (T.O.P.) : U M: Mw

Height of T.O.P. jifepve ground surface: / &

Use of well:; domestic-stock, abandoned
^>— —^^

Problems with yield reported by Owner: Yes

9. Problems with water quality reported by Owner:

a. Taste -
b. Smell
c. Color -
d. Sickness -

Sample taken: Yes N$
a. Temperature
b. pH ___
c. Conductivity
d. Smell
e. Color
f. Sample taken from tap, storage tank
g. After ___ minutes of running

micromhos/cm

No



11. Driller:

12. Driller's Address:

13. Type of Well: Dug (Drilled

14. Date Completed: ?

15. Depth: * O

16. Diameter of Surface Casing:

17. Diameter of Inner Casing:

18. Type of Casing: /Steel) PVC

19. Is the well screened? Yes No
a. Length:
b. Depth: from ___ to
c. Slot Size:
d. Type: SS PVC ___
e. Gravel Packed Yes. No

</A v "

-— ̂
L

N>

20. Yield hi gpm: Kept
How measured

Measured

21. Drawdown ft after hrs/mins of pumping

22. Acquifer:

23. Remarks:

* Attach Origmal WeU Log



•* * > «*.

Site:
Recorded by:

1. Owner/Name:

2. Address:

Well Inventory Sheet
Donohue & Associates, Inc.

"/"A
Project No.

/

3. Is this well acceptable for inventory?

4. If no, why?

5.

6.

7.

8.

Depth to static water level (T.O.P.):

Height of T.O.P. above ground surface:

Use of well: domestic, stock, abandoned

Problems with yield reported by Owner: Yes

9. Problems with water quality reported by Owner:

a. Taste
b. Smell -
c. Color
d. Sickness

F °C

micromhos/cm

10. Sample taken: Yes
a. Temperature
b. pH ___
c. Conductivity
d. Smell
e. Color
f. Sample taken from tap, storage tank
g. After ___ minutes of running

No



11. Driller: U

12. Driller's Address:

13. Type of Well: Dug /Drilled

14. Date Completed: A/of

15. Depth: M?f ^Ol>^

16. Diameter of Surface Casing: c/ ̂  £_

17. Diameter of Inner Casing: U <\ ̂

18. Type of Casing: Steel PVC

19. Is the well screened? /^Yesx No
a. Length:
b. Depth: from ___ to
c. Slot Size:
d. Type: SS PVC ___
e. Gravel Packed Yes No

20. Yield in gpm: Rept
How measured

21. Drawdown. ft after

22. Acquifer:

23. Remarks:

Measured

hrs/mins of pumping

* Attach Original Well Log *



Well Inventory Sheet
Donohue & Associates, Inc.

JJto. ///**»Site: nmt-o__________ Date.
Recorded by: '*' J<*+*rr Project No.

1. Owner/Name:

2. Address: ^1°)L^

3. Is this well acceptable for inventory? /£

4. If no, why?

5. Depth to static water level (T.OJP.):

6. Height of T.O.P. above ground surface: A •+

7. Use of well: domestic/stock, abandoned

8. Problems with yield reported by Ownei^r Yes7 No

9. Problems with water quality reported by Owner: Yes

a. Taste
b. Smell
c. Color
d. Sickness

10. Sample taken: Yes
a. Temperature ——— °F °C
b. pH ___
c.1 Conductivity ——__I—I— micromhos/cm
d. Smell
e. Color
f. Sample taken from tap, storage tank ———
g. After ___ minutes of running



11. Driller:

12. Driller's Address:

13. Type of Well: Du

14. Date Completed: /U>-/-

15. Depth:

16. Diameter of Surface Casing:

17. Diameter of Inner Casing:

18. Type of Casing: Steel PVC

,19. Is the well screened? £ Yesy No
a. Length:
b. Depth: from ___ to .
c. Slot Size:
d. Type: SS PVC ———
e. Gravel Packed Yes No

20. Yield hi gpm: Rept
How measured___

Measured

21. Drawdown. ft after hrs/mins of pumping

22. Acquifer:

23. Remarks:

Attach Original Well Log



Well Inventory Sheet
Donohue & Associates, Inc.

Site: ________ Date.

Recorded by: ^v- Project No.

1. Owner/Name: 500 (ToA^ / J" ̂

2. Address:

^y 3. Is this well acceptable for inventory?

4. If no, why?

5. Depth to static water level (T.O.P.): V*r

( 6. Height of T.O.P. above ground surface:

7. Use of well; fdomesticj stock, abandoned t

8. Problems with yield reported by Owner: Yes /No |

9. Problems with water quality reported by Owner: Yes/ No
a. Taste - P
b. Smell - $u
C. Color-
d. Sickness -

oor*

10. Sample taken: Yes No \
a. Temperature ——— °F °C
b. pH ___
c. Conductivity ——^—'.— micromhos/cm
d. Smell
e. Color
f. Sample taken from tap, storage tank ———
g. After ___ minutes of running



11. Driller:

12. Driller's Address:

13. Type of Well: Dug /Drilled

14. Date Completed:

15. Depth: 27 ' ~

16. Diameter of Surface Casing: u

17. Diameter of Inner Casing: u/^

18. Type of Casing: Steel PVC *

19. Is the well screened? Yes No
a. Length:
b. Depth: from ___ to _
c. Slot Size:
d. Type: SS PVC ___
e. Gravel Packed Yes No

20. Yield in gpm: Kept
How measured

Measured

21. Drawdown. ft after hrs/mins of pumping

22. Acquifer:

23. Remarks: A ^ M«>/

* Attach Original Well Log *



Well Inventory Sheet
Donohue & Associates, Inc.

Site: o __________ Date: ' / ' * ' / »

Recorded by: cagre Project No.

1. Owner/Name: Bo£ Cotopt / MH"5

2. Address: '^31 ^

' ±* 3. Is this well acceptable for inventory? V^"5

i 4. If no, why?

5. Depth to static water level (T.OJP.): AJ*r H

( 6. Height of T.O.P. above ground surface:

7. Use of well: domestic\stock, abandoned

8. Problems with yield reported by Owner: Yes No \
9. Problems with water quality reported by Owner: Yes No

a. Taste
b. Smell (V/OK)£
c. Color
d. Sickness

10. Sample taken: Yes/ No
L^ ^^^^

a. Temperature ——— °F °C
b. pH ———
c. Conductivity —— __! — I — micromhos/cm
d. Smell
e. Color
f. Sample taken from tap, storage tank ———
g. After ___ minutes of running



'U-

«. ^^. w & l l y q ^

12. Driller's Address: 17577

We*/
, — — —

13. Type of Well: Dug / DriUed

14. Date Completed:

15. Depth:

16. Diameter of Surface Casing:

17. Diameter of Inner Casing:

18. Type of Casing: Steel PVC

19. Is the well screened? Yes No
a. Length:
b. Depth: from ___ to
c. Slot Size:
d. Type: SS PVC ———
e. Gravel Packed Yes No

20. Yield in gpm: Kept
How measured___

"

Measured

21. Drawdown . ft after hrs/mins of pumping

22. Acquifer:

23. Remarks:
Vi

* Attach Original Well Log *



TECHNICAL MEMORANDUM - NO. 22

DATE: November 13,1991

TO: Vanessa Harris, Site Manger

CC: Roman Gau, Project Manager
Tom Dalton
PMQ Files

FROM: Bill Schaefer

SUBJECT: EPA ARCS Region V Contract No. 68-W8-0093
EPA Work Assignment No. 17-5L4J
Donohue Project No. 20026.024
Himco Dump RI Phase II

SURFICIAL SOIL SAMPLING

Introduction

Between September 10-19, 1991, 14 surficial soil samples were collected for chemical and
geotechnical analysis during the Phase II Remedial Investigation at the Himco Dump site
in Elkhart, Indiana.

The soil samples were analyzed for volatile organic compounds (VOA), base/ neutral/acid
extractable compounds (BNA), polychlorinated biphenyls/pesticides (PCB/P), total
metals/cyanide, total organic carbon and grain size.

Sample Locations/Purpose

The surficial soil samples were collected from five separate areas of the Himco Dump site:

o the west edge of the L pond
o a sand road frequented by dirt bike riders, referred to as the dirt bike trail
o an asphalt pile
o the wetland remnant south of the main landfill area, referred to in this technical

memorandum as the polynuclear aromatic (PNA) compound area
o the wetland immediately south of the quarry pond

The samples west of the L pond were collected to determine if rain water runoff from the
landfill cap and flooding of the L pond has affected off-site areas to the west of the L pond.

The samples on the dirt bike trail were collected to investigate potential contamination
which could affect the trial users.



The sample from the asphalt pile was collected to investigate potential contamination of
soil by polynuclear aromatic (PNA) compounds as a result of asphalt debris.

Soil samples were collected from the runoff remnant south of the landfill area based on the
rationale presented in the memorandum included as Appendix B.

Soil samples were collected from the wetland south of the quarry pond to chemically
characterize the soil in this wetland.

The following table lists the surficial soil samples collected during Phase II:

Sample ID Date Location

HD-HS01-01 9/16/91 west edge of L pond
HD-HS02-01 9/16/91 west edge of L pond

HD-HS03-01 9/19/91 dirt bike trail
HD-HS04-01 9/19/91 dirt bike trail
HD-HS05-01 9/19/91 dirt bike trail

HD-HS06-01 9/19/91 asphalt pileO)

HD-HS07-01 9/19/91 PNA area
HD-HS08-01 9/19/91 PNA area
HD-HS09-01 9/19/91 PNA area
HD-TL3DS1-01 9/12/91 PNA area
HD-TL3DS2-01 9/12/91 PNA area

HD-WS17-01 9/10/91 wetland south of quarry pond
HD-WS18-01 9/10/91 wetland south of quarry pond
HD-WS19-01 9/10/91 wetland south of quarry pond

(1) These soil samples were not specified to be collected in the Phase II Field Sampling
Plan. Refer to the Nonconformances section below for explanation.

Sampling Procedures

Surficial soil samples were collected by Anya Kirykowicz, Kirn Elias and Bill Schaefer of
Donphue & Associates, Inc. Surficial soil samples were collected in accordance with
Section 4.13.3 of the Field Sampling Plan Addendum I (FSP), Himco Dump Remedial
Investigation/Feasibility Study, Phase II, July 1991, with the exceptions noted in the
Nonconformances section below. Completed Soils Data Forms are included in Appendix
A.

With the exception of soil samples HD-HS06-01, HD-TL3DS1-01 and HD-TL3DS2-01, all
soil samples were collected using a stainless steel hand auger. Soil from the first hand
auger bucket collected from each sample location was transferred directly into VOA
sample jars using a stainless steel spoon. Additional soil was then collected and placed into
a stainless steel bowl and mixed with the spoon until a homogeneous mixture was obtained.

-2-



If present, gravel and twigs were removed from the soil mixture. The soil mixture was
divided into four quadrants and portions of each quadrant were taken and placed into the
remaining sample jars. The hand auger hole was monitored for organic vapors with an
HNu photoionization detector. Organic vapor levels greater than background were not
detected in any hand auger hole.

Sample HD-HS06-01 was collected from the side of an asphalt pile located 75 feet north of
the drum storage area. To collect this sample, a piece of asphalt approximately 3 feet long,
2 feet wide, and 2 inches thick was removed from the side of the asphalt pile exposing soil
beneath. The soil was then transferred directly into VOA jars using a stainless steel spoon.
Additional soil was placed in a stainless steel bowl and mixed until homogenized. The
remaining soil jars were then filled. A hand auger was not used to collect this sample.

Samples HD-TL3DS1-01 and HD-TL3DS2-02 were collected during the excavation of
trench TL-3 at a depth of 2 feet and 6 feet, respectively. When trench TL-3 had been
excavated to these two depths as measured with a tape measure, the trackhoe operator was
given a signal that a soil sample was to be collected. The operator filled the trackhoe
bucket with soil from the desired depth and set the bucket on the ground to allow Donohue
staff to collect the sample. The soil was transferred directly from the trackhoe bucket into
sample jars, VOA jars first, using a stainless steel spoon. Because the soil in the bucket
appeared homogeneous, mixing of the soil did not take place.

Soil sample locations, with the exception of locations HD06, HD07, HD08, and HD09,
were staked and later surveyed by a subcontractor survey team. The four locations not
surveyed by the subcontractor were located by Donohue by measuring the distance
between each location and a known point, such as a grid line intersection point.

Quality Control Samples

One quality control (QC) sample was collected during surficial soil sampling. The QC
sample collected was a field duplicate from location HD-HS05.

Decontamination

Before surficial soil sampling and between sampling locations, the soil sampling equipment
(hand augers, bowls, spoons) was decontaminated with: (1) an Alconox and distilled water
wash, (2) a distilled water rinse, (3) an isopropanol rinse, and (4) two distilled water rinses.
Isopropanol rinses were containerized and allowed to evaporate. Isopropanol rinse that
had not evaporated by the end of Phase II field work was poured into a 55-gallon drum.
The drum was labeled "Wastewater 9/91" and placed in the locked drum storage area. All
distilled water used in decontamination was Hinckley & Schmitt brand.

Nonconformances with the Field Sampling Plan

Five surficial soil samples were collected from the wetland remnant present south of the
Himco Dump and north of County Road 10. These five samples were not specified in the
FSP, but were added to the sampling program based on discussions between Donohue staff

-3-



and Bob Lance, the RPM. Mr. Lance approved the collection of the five samples prior to
the beginning of Phase II field work. The rationale for collecting these samples is
presented in the memorandum included in Appendix B.

One surficial soil sample was collected from the side of an asphalt pile. The decision to
collect this sample was made in the field by Bill Schaefer and Mansour Ghiasi. The sample
was collected to determine whether asphalt piles present at Himco are possible sources of
PNA contamination.

The decontamination procedure for soil sampling equipment specified in the FSP included
an Alconox and water wash, and a tap water rinse. Due to its availability, distilled water
was substituted for tap water during decontamination of sampling equipment.

Soil Samples Split with Miles Laboratory

Six surficial soil samples were split with Miles Laboratory, through Miles' consultant,
Engineering Science, of Oak Brook, Illinois. The six samples split with Miles were:
HD-HS03-01, HD-HS04-01, HD-HS05-01, HD-WS17-01, HD-WS18-01 and HD-WS19-01.
Donohue's soil sample bottles and Miles' bottles were filled with sample material
alternately.

BS:ds

A/R/HIMCO/AG3
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APPENDIX A

SOILS DATA FORMS



f

SHEET ___ OF.

Jonohue Soils Data Form Soil Sample Area

J|

. Soil Subsample

Engineers & Architects & Scientists Site ftl mCc> U-- Project No.

DATE
mm
COLLECTOR

AMPLE DEPTH v

PHYSICAL DESCRIPTION OF SUBSAMPLING LOCATION: ^ox 3o y&s,'Jh PHYSICAL DESCRIPTION OF S
m of i^^t e^y2_ ef L

*
t

<^JDESCRIPTION OF SUBSAMPLE: n nou"ri *«**• <*o**~ ^™v-e^(

. ANY OTHER CHARACTERISTICS OF NOTE:
JL vS-S.



Jonohue Soils Data Form

Engineers & Architects & Scientists Site r\

SHEET OF.

Soil Sample Area
Soil Subsample

project No.

DATE
TIME
COLLECTOR

*
DEPTH

, PHYSICAL DESCRIPTION OF SUBSAMPLING LOCATION: nfPr*x 3O/

||| g/f CA/W' JZ<$4<L rrf L$k+ff*<&- flff^S_______________________
^* \) a v •

i

DESCRIPTION OF SUBSAMPLE:

ANY OTHER CHARACTERISTICS OF NOTE:



Jonohue Soils Data Form

Engineers & Architects & Scientists Siterf
rf
^ COLLECTOR

SHEET OF.

Soil Sample Area D\<"j-
Soil Subsample

Project No.

DATE
mm

tf
AMPLE DEPTH

PHYSICAL DESCRIPTION OF SUBSAMPUNG LOCATION:
. .̂ L-wcd. oJloY^^ A-&sdL \.pa&

f
'

DESCRIPTION OF SUBSAMPLE: /K<r

ANY OTHER CHARACTERISTICS OF NOTE:.
•4- i/f.' /ClA '^IV^ A $L A,



I SHEET OF.

Jonohue Soils Data Form Soil Sample Area £"-
Soil Subsample

Enineers & Architects & Scientists Site

DATE
i
• TIME
gj COLLECTOR

R Project No.

SAMPLE DEPTH _JZ.

i
i

PHYSICAL DESCRIPTION OESUBSAMPLING LOCATION: /b>j?

i
DESCRIPTION OF SUBSAMPJJE:

ntr

ANY OTHER CHARACTERISTIC^ OF NOTE:
(d- -f'l\^->



I
I

Donohue Soils Data Form

SHEET ___ OF,

Soil Sample Area I
Soil Subsample .

IEngineers & Architects & Scientists Site rr'1^^ite J±t Project No.

mm
COLLECTOR

i
i

AMPLE DEPTH '

• PHYSICAL DESCRIPTION OF SUBSAMPLING LOCATION:ICAL
^y-

*w

DESCRIPTION OF SUBSAMPLE:

:ANY OTHER CHARACTERISTICS,OF NOTE: M; J^



Donohue

f
i
rf
4
• TIME 1020
f COLLECTOR _

Soils Data Form

Engineers & Architects & Scientists Site /y- ' \itP f \tfCA M

SHEET

Soil Sample Area
Soil Subsample -

OF.

Project No.

DATE W-
£7

i
i

SAMPLE DEPTH 0 JV

C-

PHYSICAL DESCRIPTION OF SUBSAMPLING LOCATION:

DESCRIPTION OF SUBSAMPLE:LJ^

ANY OTHER CHARACTERISTICS OF NOTE: —
11 _____i_

-fo

/4

t
I

O^J v/y/0o» ,Wo
A

fffL



i
SHEET ___ OF.

Jonohue Soils Data Form Soil Sample Area
. Soil Subsample

Engineers & Architects & Scientists Site //Wo H- Project No.

DATE .
TIME .

gt COLLECTOR

SAMPLE DEPTH __

DESCRIPTION OF SUBSAMPLE: .• j /\*0^... A j . 0 J -t-z- fit-

PHYSICAL DESCRIPTION OF SUBSAMPLING LOCATION: 15 U&f <r] K^H
. crl

tl(Jfc>

ANY OTHER CHARACTERISTICS OF NOTE-

t



rf
SHEET ___ OF.

Donohue Soils Data Form Soil Sample Area jj^
Soil Subsample

;itp T7

, TIME _11
Jf COLLECTOR

rifw
SAMPLE DEPTH

4 ====:
• / ^ > *
^ PHYSICAL DESCRIPTION OF SUBSAMPLING LOCATION: / u

——————.

DESCRIPTION OF SUBSA^^^LE:

Jl Engineers & Architects & Scientists Site T/JMQ> JZ^- project No> gc^Zt ,02-3

ANY OTHER CHARACTERISTICS OF NOTE: A/Q h^^ Or mw/Cj^ re^{f^

* ——



SHEET ___ OF.

Donohue Soils Data Form Soil Sample Area
. Soil Subsample

Engineers & Architects & Scientists Sif»_ ff /Mfl? TT Project No.

DATE "'"//

TIME
iS COLLECTOR

* DEPTH

- PHYSICAL DESCRIPTION OF SUBS AMPLING LOCATION:
if l*&t J.A? o TL-H-
•

.

DESCRIPTION OF SUBSA V

ANY OTHER CHARACTERISTICS OF NOTF- ° ^ (n



i
t

Jonohue Soils Data Form

Engineers & Architects & Scientists___Site

SHEET OF..

Soil Sample Area T/--3
Soil Subsampie

Project No. 2^L*m

4 DATE
TIME
COLLECTOR

SAMPLE DEPTH

PHYSICAL DESCRIPTION OF SUBSAMPLING LOCATION:

*

DESCRIPTION OF SUBSAMPLE:
SW

t
ANY OTHER CHARACTERISTICS OF NOTE: ft*

\»«JL _________________

t



*̂
 SHEET ___ OF..

Donohue Soils Data Form Soil Sample Area

Enineers & Architects & Scientists Site ffUHte ^MtflT Project No. 2»a.C-«Z3

DATE
TIME

' * * /

COLLECTOR

rfw
SAMPLE DEPTH

rf
t

PHYSICAL DESCRIPTION OF SUBSAMPLING LOCATION: /*** A*****. wtu>
72-3 .

DESCRIPTION OF SUBSAMPLE: v
T i"^ -S'HI c . o t - L -(-t-ft-g e.-g e. o

m
ANY OTHER CHARACTERISTICS OF NOTE: ^M*rV 0*5wr* OVA



APPENDIX B

MEMORANDUM - PNA AREA SOIL SAMPLES
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MEMORANDUM

DATE: August 16, 1991

TO: Vanessa Harris

FROM: Bill Schaefer

SUBJECT: EPA ARCS Region V Contract No. 68-W8-0093
EPA Work Assignment No. 17-5L4J
Dpnohue Project No. 20026.024
Himco Dump RI Phase II
Modified Investigation Strategy in PNA Area

Polynuclear aromatic compounds (PNAs) were detected in three soil samples (WS-13,
WS-15 and WS-16) collected during Phase I in the wetland remnant south of the landfill
area at Himco Dump. This area will be referred to as the PNA area in this memorandum.
According to Life Systems, the presence of PNAs in the PNA area soil poses an
unacceptable risk to future residents due to possible soil ingestion. Therefore, the PNA
area will need to be considered for remediation during the FS for the site.

The investigation strategy for the PNA as described in the July 1991 Field Sampling Plan
(FSP) includes:

1. Excavation of five trenches for leachate sample collection and debris
delineation; and

2. Excavation of six trenches for debris delineation, only.

The subsurface information obtained from delineation trench excavations is to be used to
develop a total volume calculation to be used in determining a possible remediation
method.

The Phase II FSP was written with the assumption that the PNA area consists of one large
pile of construction debris with an easily discernible boundary. The area of this pile was
thought to generally correspond to the area contaminated with PNAs. Delineation
trenches were then proposed at the boundary of the pile and were to be excavated outward
away from the pile in an attempt to determine whether construction debris is present in the
subsurface beyond the discernible boundary of the pile, and to determine the depth of
debris in the pile. However, during a site walk-through, I found that one construction
debris pile with an easily discernible outer edge does not exist. Instead, several smaller,
discrete piles of debris were observed spread out over the area south of the dump and
north of County Road 10. Also present in this area are numerous vegetated mounds and
berms which may or may not be soil covered construction debris piles.



Two implications are associated with the numerous smaller piles. First, I no longer believe
that we have a good estimate as to the horizontal extent of PNA contamination in this area.
Before, I believed that PNA contamination is present in the area of the larger construction
debris pile. Because one large pile of debris does not exist, we may actually have several
PNA hqtspots associated with the several smaller, discrete debris piles observed. The
second implication relates to the strategy for determining delineation trench locations
during Phase II. Obviously, we will not be able to excavate outward from one debris pile
that does not exist, as originally planned.

Therefore, the purpose of this memorandum is to document two proposed modifications to
the Phase IIFSP.

Modification 1

Three surficial soil samples will be collected from the 0 to 12-inch depth interval near
proposed trench locations TL-4, TL-7 and TD-3, as shown on Figure 4-4 of the July 1991
Phase II FSP. These three samples surround the area outlined by the Phase I samples
WS-13, WS-15 and WS-16 and should provide us with a better idea of the horizontal extent
of PNA contamination. In addition, two subsurface samples will be collected during the
excavation of trench TL-3. The first sample will be collected from a depth of
approximately 2 feet and the second from a depth of 6 feet. Trench TL-3 is located roughly
in the middle of samples WS-13, WS-15 and WS-16. These two subsurface soil samples will
provide us with some idea as to the vertical extent of PNA contamination.

The proposed soil samples will be analyzed for TCL VOAs, BNAs and PCP/P, TAL
Metals/CN, TOC and grain size.

Modification 2

Actual trench locations will differ from those shown on Figure 4-4. Our objective now is to
determine the vertical and horizontal extent of several smaller debris piles as opposed to
one larger pile. This will necessitate a different trenching strategy. Instead of excavating
approximately 10 trenches surrounding one larger debris pile, we will excavate one or
possibly two trenches around each of the smaller piles. There are also numerous berms
and mounds in this area which will be investigated using the backhoe.

It should be mentioned that the leachate trench (TL-1 through TL-7) locations shown in
Figure 4-4 will not be changed. Only the locations of delineation trenches (TD-1 through
TD-6) will be affected.

BS:llw

A/O/M/DF5
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TECHNICAL MEMORANDUM - NO 23

DATE: November 4,1991

TO: Vanessa Harris, Site Manager

CC: Roman Gau, Project Manager
Tom Dalton
PMO Files

FROM: Bill Schaefer

SUBJECT: EPA ARCS Region V Contract No. 68-W8-0093
EPA Work Assignment No. 17-5L4J
Dpnohue Project No. 20026.024
Himco Dump RI Phase II

SURFACE WATER/SEDIMENT SAMPLING

Introduction

Nine surface water and nine sediment samples were collected by Anya Kirykowicz, Traceys

Koach, and Bill Schaefer of Donohue & Associates, Inc. The samples were collected in
accordance with Section 4.12.3 of the Field Sampling Plan Addendum I (FSP), Himco
Dump Remedial Investigation/Feasibility Study, Phase II, July 1991, with the exceptions
noted in the Nonconformances section below.

The surface water and sediment samples were collected between September 16-19, 1991
during the Phase II Remedial Investigation at the Himco Dump site in Elkhart, Indiana.

Surface water samples were analyzed for volatile organics (VOA), base/neutral/acid
extractable compounds (BNA), polychlorinated biphenyls/pesticides (PCB/P), total and
dissolved metals/cyanide, water quality parameters, and dissolved bromide. Sediment
samples were analyzed for VOA, BNA, PCB/P, total metals/cyanide, total organic carbon
and grain size.

Sample Locations

Surface water and sediment samples were collected from three on-site ponds and one off-
site background pond. The on-site ponds are referred to as the L pond, the small pond,
and the quarry pond. The background pond is located 2.2 miles northwest of the center of
the quarry pond and is owned by Daniel Wang. His address and phone number are: 28910
County Road 10, Granger, Indiana, 46530, (219/262-8789). This pond was chosen for
background use because it is the closest pond to the Himco Dump (1) with the same
wetland classification (POWGx) as the Himco ponds and (2) is located in an area where no
known landfilling, dumping or industrial activity has occurred. The wetland classification
POWGx is an abbreviation: P designates a Palustrine system wetland, OW designates an
open water/unknown bottom wetland class, G designates an intermittently exposed
wetland, and x designates an excavated wetland.



The following table lists the surface water and sediment samples collected during Phase II.
The prefix SS designates a surface water sample; the prefix SD designates a sediment
sample. Surface water and sediment samples were collected from the same locations in
each pond.

Sample ID Date Location

HD-SS08-02 9/16/91 small pond(l)
HD-SS09-02 9/19/91 quarry pondtt
HD-SS10-02 9/19/91 quarry pond(l

HD-SS13-01 9/16/91 Lpond
HD-SD13-01 9/16/91 Lpond
HD-SS14-01 9/16/91 Lpond
HD-SD14-01 9/16/91 Lpond

HD-SS15-01 9/17/91 small pond
HD-SD15-01 9/17/91 small pond

HD-SS16-01 9/17/91 quarry pond
HD-SD16-01 9/17/91 quarry pond
HD-SS17-01 9/17/91 quarry pond
HD-SD17-01 9/17/91 quarry pond
HD-SS18-01 9/17/91 quarry pond
HD-SD18-01 9/17/91 quarry pond

HD-SS19-01 9/18/91 background pond
HD-SD19-01 9/18/91 background pond
HD-SS20-01 9/18/91 background pond
HD-SD20-01 9/18/91 background pond
HD-SS21-01 9/18/91 background pond
HD-SD21-01 9/18/91 background pond

(1) Surface water samples had been collected from locations SS08, SS09 and SS10 during
Phase I, but the VOA portions of the Phase I samples were lost due to a break in
sample chain of custody. During Phase II, surface water samples for VOA analysis
only were recollected from the three locations.

Completed Surface Water Data Forms are included in Appendix A. Water Quality Profile
Forms are included in Appendix B. Sediment Grab Data Forms are included in Appendix
C.

Sampling Procedures

A 12-foot rowboat was rented from a local marina and towed to each pond using an ARCS
vehicle. The boat was launched in the pond to be sampled and rowed to the desired
sampling location. A gasoline or electric motor was not used at any time. Upon arrival at
a sampling location, front and rear anchors were dropped to keep the boat from drifting.
Surface water samples were collected before the sediment samples at all locations.

Once anchored, a YSI temperature/level/conductivity meter was used at each sample
location to measure the water temperature every two feet in depth, conductivity at the
pond surface and bottom, and the depth of the pond. A dissolved oxygen (D.O.) meter was
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used to measure the D.O. at the pond surface and bottom. A pH meter was used to
measure the pH at the pond surface. The table below summarizes the depth of the pond at
each sample location. Temperature, conductivity, D.O., and pH measurements are
recorded on the forms in Appendices A and B.

Temp. Difference
Pond Sample Location Pond Depth (feet) Surface minus Bottom

L SS13,SD13 5.3 1.5
L SS14,SD14 9.1 1.0

small SS15,SD15 2.0 0.5

quarry SS16, SD16 26.5 4.8
quarry SS17, SD17 25.2 3.4
quarry SS18, SD18 30.1 5.8

background SS19, SD19 9.1 2.1
background SS20, SD20 12.4 6.7
background SS21, SD21 6.0 8.1

Samples SS14 and SD14 were collected from the deepest location found in the L pond, 9.1
feet. The small pond is no greater than 2.0 feet deep at any point.

As can be seen from the above table, the greatest temperature difference between the
surface and bottom of any of the ponds was 8.1° C. If a temperature difference of 9° C or
greater would have been measured at a sampling location, the Phase II FSP required two
surface water samples be collected at that location, one on the surface of the pond and one
near the bottom of the pond.

Once the required water quality parameters were measured and recorded at each location,
the surface water sample was collected by lowering the sample bottle opening to just below
the water surface and allowing the water sample to drain in, without the creation of air
bubbles. Once full, the bottle was capped beneath the water surface and brought back into
the boat where it was placed in a cooler with ice to be transported back to the field trailer.
VOA vials were filled first at all locations

After collection of a surface water sample, a sediment sample was collected at the same
location using a stainless steel Ekman dredge manufactured by the Wildco Company of
Saginaw, Michigan. The dredge was lowered over the side of the rowboat and allowed to
settle on the pond bottom. One or two messengers were then attached and sent down the
dredge haul line to trip the dredge to close. The dredge was then hauled to the surface and
placed on the edge of the rowboat and opened. If sediment was successfully collected by
the dredge, sample jars for VOA analysis were filled directly from the dredge using a
stainless steel spoon. Any sediment remaining in the dredge was emptied into a stainless
steel bowl. If more sediment volume was required to fill all the required bottles, the
dredge was reset and lowered to the bottom of the pond to collect the additional volume.
At several locations the dredge was hauled up to the edge of the rowboat, but was found to
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be filled with seaweed or sticks, not sediment. In these cases, the dredge was repeatedly
lowered until adequate sediment volume was collected. The Ekman dredge was eventually
successful in collecting adequate sediment volume at all sample locations due to the soft
sediments encountered. A much heavier Ponar dredge was available but was not needed.
Once a sufficient volume of sediment was collected in the bowl, the sediment was mixed
with the spoon until a homogenous mixture was obtained. The sediment mixture was then
roughly divided into quarters, with portions from each quarter being used to fill the
remaining sample bottles. A visual description of the sample was recorded on a Sediment
Grab Data Form, included in Appendix C.

Visual evidence of contamination was not apparent in any surface water or sediment
sample collected during Phase II.

Quality Control Samples

The following quality control samples were collected during surface water sampling. A
duplicate sample and a matrix spike/matrix spike duplicate sample were collected at
location SS-15. One field blank sample was collected by pouring distilled water directly
into the required sample bottles. Four trip blank samples were made by pouring distilled
water into VOA vials. The filled vials were then transported in coolers alongside sample
bottles to and from sampling locations. The distilled water used was Hinckley & Schmitt
brand.

During sediment sampling, a duplicate sample was collected at location SD-15.

Decontamination

The Ekman dredge and stainless steel spoons and bowls were decontaminated between
sampling locations by (1) an Alconox and distilled water wash, (2) a distilled water rinse,
(3) an isppropanol rinse, and (4) two distilled water rinses. Isopropanol rinses were
containerized and allowed to evaporate. Isopropanol rinse that had not evaporated after
the conclusion of Phase II field work was poured into a 55-gallon drum. The drum was
labeled "Wastewater 9/91" and placed in the locked drum storage area.

Nonconformances with the Field Sampling Plan

The sediment sampling procedures provided in the FSP included dredge sampling for
benthic organism identification. The benthic organism identification was to be completed
by an ecologist and was to occur concurrently with sediment sampling for chemical analysis.
The individual scheduled to conduct the benthic organism identification was Chick Steiner,
an ecologist with U.S. EPA. Mr. Steiner was given four weeks notice prior to the scheduled
dates of sediment sampling. However, on Monday, September 16,1991, which was the first
day of sediment sampling during Phase II, Mr. Steiner called B. Schaefer at the site trailer
and stated that he could not make it to the site until Friday, September, 20. Mr. Steiner
stated that the benthic organism identification survey did not need to be done concurrently
with sediment sampling for chemical analysis and could be completed in one day.
Therefore, the benthic organism survey was completed separately from sediment sampling
for chemical analysis. Mr. Steiner was present at Himco on Friday, September 20, and he
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and B. Schaefer collected benthic organisms using a hand auger from the shorelines of the
L, small, quarry and background ponds. Mr. Steiner was informed to forward his
identification report to Mr. Bob Lance, the RPM.

Gravity core samples were to be collected to determine the stratigraphy of the the bottom
of the four ponds. Gravity core samples were not collected during Phase II because the
gravity core sampler available for use weighed approximately 75 pounds. This sampler was
designed to be used with a stable boat equipped with a downrigger or winch, neither of
which is feasible for use in a 12-foot rowboat. The rowboat used during Phase II had a
good chance of capsizing if the 75 pound gravity core sampler would have been used.

The decontamination procedure for sediment sampling equipment specified in the FSP
included and Alconox and water wash, and a tap water rinse. Due to its availability,
distilled water was substituted for tap water during decontamination of sampling
equipment. The bottom of the rowboat was sprayed with distilled water, not tap water,
when removed from each pond.

Surface Water and Sediment Samples Split with Miles Laboratory

The surface water and sediment samples collected from the quarry pond were split with
Miles Laboratory through Miles' consultant, Engineering Science, of Oak Brook, Illinois.
The samples split with Miles were collected from locations: SS16, SD16, SS17, SD17, SS18
and SD18. Donohue's sample bottles and Miles' sample bottles were filled with sample
material alternately at these locations.

BS:ds
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APPENDIX A

SURFACE WATER DATA FORMS



SHEET, OF.

Donohue Surface Water Data Form Sample Location Number

Engineers & Architects & Scientists Site Project No. -^-^ >

Date .
Time. __
Collector Biff

Shallow Sample
'. ?3

Dissolved Oxygen: /•/
Temperature: / 9. £ *£
Conductivity: 0 «3"7

* Odor- np*f______

Comments:

Sample No. .
Water Depth _L
Loran-C Coordinates: Lat.

Long.

Deep Sample

Weather:
Wind
Temperature:

Cloud Coven

- Any other characteristics of note S^fk ColkcfeJ. -for \>foA
east.

IS
X



SHEET OF.

Donohue Surface Water Data Form

Engineers & Architects & Scientists Site

Sample Location Number

Project No. ? Q

Date
Time 1010
CoUector Bill

Shallow Sample

"pH:.

Dissolved Oxygen:,
Temperature: ___
Conductivity: __
Odon__t'
Clarity:_£_/
Comments:.

£.114* -for -Si*- &JA/A.\M
J -

Sample No. _
Water Depth .
Loran-C Coordinates:

OM

Lat
Long.

Deep Sample

\* aM\

Weather: Wind Direction:
Wind Speed: _
Temperature: __

Anv other characteristics of note .
*• ' ' i/l f^ i~-:•, Vcfd?^ or cr»i,ihe<?r

Qoud Coven _
Precipitation:
Lake Conditions:



SHEET. OF.
•r Donohue Surface Water Data Form Sample Location Number

Engineers & Architects & Scientists Site Project No.

Date
Time 1030
Collector %'fl ScU-

Shallow Sample
/- •/****

* Dissolved Oxygen:.
Temperature: ___

Ml

Conductivity: __
>

Clarity: JL£
Comments:.

Sample No. SSIO
Water Depth -L I

Loran-C Coordinates: Lat
Long.

Deep Sample

Weather. Wind Direction:
Wind Speed: _
Temperature: _;

Any other characteristics of note
r or

Cloud Coven
Precipitation:
Lake Conditions:

onl •



SHEET OF.

Donohue Surface Water Data Form Sample Location Number

M

«•

«

m

*<

•

•*

4

Engineers & Architects & Scientists Site

Date 7 //£/?/

rime 1*00
Collector Ell/ ScJi^J^

nH ^4 f^irtfKoMcSr
J /

Shallow Sample
•kuV TV IVl *J^^^^^^ t̂̂ M*L^^A«^^^A-aM^ 7l ^f" A^^^ nH* ^Btf^^^^^^"8^^^^^^^ f f *^ » ( w

Dissolved Oxygen: 7 7 Aij/i. M" J. 3

Temperature: ^T.2dc- <&T Sur-fo&L
Conductivity: ^.55" /vn^/J/n

r~ MC
Clarity: ^'^r

Comments: ^""^

^^

Weather* Wind DiWriniv 5<>^ tw«T
Wind Speed- .„ , J9."jj»«f ^
Temperature- ., _ l^P

Any nther chflra^feristir^ r»f nnfe /Otl^rtfUJU
'(A^OANtiL CA L sW4l p*vjl

Wjjww fh-lSeJi PmJArtNn. 2*°2£.02

Sample No. oS /-5

Water Depth 5- 5

T .nran-T CnnrriiTifltes- J at

————————— Long.

Deep Sample n*'t &,((<><
*

Omul Privet- ^1^'W^
Preripitarinn- 1) jkf dlrl 2,^le
Lake Cond^*"««*

^ >£^ ( (>cw *U/ ^»^ / /*?• boMy
\ " J



SHEET___ OF.

Donohue Surface Water Data Form Sample Location Number(

jit* ///••*« fb«-TEEngineers & Architects & Scientists Site "' -•- Project No.

Date 7(1*111_________ Sample No. .
Time /3VT_____________ Water Depth t~I ft
Collector W MMjts-________ Loran-C Coordinates: ________ LaL

_______ ————————— Long.

Shallow Sample Deep Sample
. .L ± r j. ri o n1-!pH- mr/fa- M»f (MLf-w^- *'*-{

Dissolved Oxygen: »i
Temperature:
Conductivity:

_ ____________________

/L jTsufli«_ at fift.

Clarity:
Comments:.

Weathen Wind Direction: ^cv______ Qoud Coven
Wind Speed: /5"*yl_______ Precipitation:
Temperature: "7^^ ____ Lake

Any other characteristics of note



SHEET OF.

Donohue Surface Water Data Form

Engineers & Architects & Scientists Site

Sample Location Number

Project No.

Date
Time
Collector

Shallow Sample

Dissolved Oxygen:
Temperature: / / „ /
Conductivitvr D
HHnr- ft °

Clarity:.
Comments: _
U M K\

3S/S"Sample No. .
Water Depth
Loran-C Coordinates:

I • 0

LaL

Deep Sample

Weather: Wind Direction:
Wind Speed: _
Temperature: _

w Any other characteristics

Cloud Coven _
Precipitation: _
Lake Conditions



SHEET. OF.

Donohue Surface Water Data Form

Engineers & Architects & Scientists Site

Sample Location Number
7£
^H

Project No.

Date
Time
CoUector

• C2;

Shallow Sample

Dissolved Oxygen:
Temperature: _
Conductivity: _
Odon___|±

0 '

Comments:

IL

m

Sample No. .
Water Depth
Loranr-C Coordinates: Lat

Long.

Weather: Wind Direction:
Wind Speed: _
Temperature: _

Cloud Coven _
Precipitation: __
Lake Conditions

My other chaiacjpristics of note



SHEET OF.

Donohue Surface Water Data Form Sample Location Number

Engineers & Architects & Scientists Site Project No.

Date

Collector

pH:.

r

9 ^Dissolved Oxygen: 'fc ̂
Temperature: 3^* ̂  C.
Conductivity:

Clarity:

Comments:

Sample No.
Water Depth
Loran-C Coordinates:

3 ) . / "

Lat.
Long.

Weather: Wind Direction:
Wind Speed: _
Temperature: _

Cloud Coven __
Precipitation: __
Lake Conditions:

H Any other characteristics of note



SHEET OF.

Donohue Surface Water Data Form Sample Location Number

Engineers & Architects & Scientists Site rni>a>itp A i Project No.

Collector S

Shallow-Sample
r»- • 7.11
Dissolved Oxygen: 7*
Temperature:
Conductivity:
Odon__
Clarity:.
Comments:

Sample No.

Coordinates: Lat.
Long.

-Beep Sample

? /z.-

Weather Wind Direction:
5"-f°

Lake

Any other characteristics of



SHEET. OF.
r Donohue Surface Water Data Form

Engineers & Architects & Scientists Site

Sample Location Number

Project iNo. 3** 3

Date
Time
Collector «,

pH:_

Dissolved Oxygen: 0 * '
Temperature: &. I * 6 C.

r Conductivity: /^ 3 PL
OHnr-

Clarity: C
Comments:.

<vi At>s

Sample No. .
Water Depth
Loran-C Coordinates: Lat

Long.

ch,.

Weather: Wind Direction:.
Wind Speed: _L
Temperature: _

i Any other ristics of note

Cloud Coven
Precipitation: / ( <

Lake Conditions:

S S I 9 . SS
0L.



SHEET. OF.

Donohue Surface Water Data Form Sample Location Number

Engineers & Architects & Scientists Site

Date
Time 102-0

Collector
L

pH:_

rle 5wrfo.ce.

Dissolved Oxygen: E* /
Temperature: //• /
Conductivity:,

Clarity:
Comments:

Sample No.
Water Depth - */

Loran-C Coordinates:

]L

0 *

Lat.
Long.

Weather: Wind Direction:
Wind Speed: _
Temperature: _

t Cloud Coven _
Precipitation: _
Lake Conditions

— Any other characteristics of note



SHEET, OF.

Donohue Surface Water Data Form

Engineers & Architects & Scientists Site Ht

Sample Location Number
<T~S£

_ Project No.

Date 3 / ' !

Time 12=12=.
Collector

'pH:_
9- /

« Dissolved Oxygen: ^ c
Temperature: _

•i
Conductivity: _r
Clarity:

Comments:

Sample No. _
Water Depth .
Loran-C Coordinates: , Lat.

Long.

-Deep Sample

Weathen Wind Direction:
Wind Speed: _
Temperature: _

Goud Coven
Precipitation:
Lake Conditions:

— Any other characteristics of note
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WATER QUALITY PROFILE FORMS
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L SHEET_____ OF.

Donohue WATER QUALITY PROFILE FORM Sample Location Number
d M . I t ^ * f t O J lsi tp../J/AKO ?MK TT naf«.- ?//*/?/____ SS I 3 ( Pou^

Ry. ScHAfFeR.______ project No>: 2oo2(>-o2J3 Loran-C Coon ———— Lat.
Engineers & Architects & Scientists Long.

Initial Loran-C Coon

Qfart T5m»- 1 £-3 £-

Water Depth: —— 5"- 3"

Reading
Depth Temperature
O' 2^.3'C.

Lat.
T rtfto

Dissolved
pH Oxygen

Final Loran-C Coon

End Time,- (?°J? ,
Lake Conditions: "J*^ ̂ 'gg/c^

Conductivity Comments

,,.,. Lat
Long.

C/t »/>/>{/

/X«r(

2' 2^.2
4 2^.0 -

5"-3 22. g — /. /**»/!. (/. yoi»i m *+»r/c*

. 7>p,

ssi3-

*

i



SHEET _____ OF

Donohue WATER QUALITY PROFILE FORM Sample Location Number
*. fr*5c3T Date: *//«/*/ _______

Py. SCUA£F£R _____ Project No>: 2e>u2^.oX3 Loran-C Coon ———— LaL
Engineers & Architects & Scientists ———— Long.

1 Initial Loran-C Coor: ————— LaL Final Loran-C Coon ————— Lat
Long. _ —————— Long.

Start Time: _ ————————— End Time:
Water Depth: ^- 7 ffft <+ *»#"* . Lake Conditions:
Reading °C Dissolved
Depth Temperature pH Oxygen Conductivity Comments

0 2S.Q ?.27 %.(, Q

OTIM.W.W



SHALL Po^J £> SHEET_____ OF.

Donohue WATER QUALITY PROFILE FORM Sample Location Number
nate.- yA?/?/ _________ 5515"

_ Project No.: 3ot>24-o2-3 Lorarv-C Coon ———— Lat
Engineers & Architects & Scientists ———— Long.

Initial Loran-C Coor: —————— Lat. Final Loran-C Coon —————— Lat.
Long. ————— Long.

Start Time: 7° _________ End Time:
Water Depth: — /.o -foot ————— i Lake Conditions:
Reading °O Dissolved
Depth Temperature pH Oxygen Conductivity Comments
£ /?. / 7.70 03

*

i



POND SHEET _____ OF,

Donohue WATER QUALITY PROFILE FORM Sample Location Number
ff Date: ?//7/?; S S )

Py. Prfrrt""' P » - - o - Loran-CCoon ———— LaL
Engineers & Architects & Scientists ———— Long.

Initial Loran-C Coon ————— LaL Final Loran-C Coor. ————— Lat
————— Long. _ ————— Long.

Start Time: /Pfo End Time: f°5S '
Water Depth: > •* , Lake Conditions:
F -t
Reading -c Dissolved
Depth Temperature pH Oxygen Conductivity Comments

£

10

22.0
20.0

1.7



SHEET_____ OF.

Donohue WATER QUALITY PROFILE FORM Sample Location Number

Date: 9/17/y/ ____ S S 1 7
Project No.: 20Q2fe-PZ3 Loran-C Coon ———— Lat

Engineers & Architects & Scientists Long.

Initial Loran-C Coor: ————— Lat Final Loran-C Coon ————— LaL
————— Long. __ ————— Long.

Start Time: ^'^ —————— -___ End Time: —— /<2-2-rr.
Water Depth: >- "ft Mk- , Lake Conditions: <* '*"»*"

«Reading '•'C- Dissolved /w»//i»x 4
Depth Temperature pH Oxygen Conductivity Comments

0 ZH-Z 7-74 9.3 0, 6<?

c

/2

If

2 V . /

If 21. /

2o 23.?
22 23. /

Q>57

*e



PO MP SHEET OF.
Donohue WATER QUALITY PROFILE FORM

lh.. ttlMto ?M&eU Date: ?//?/?/
Sample Location Number

S 5 I 8
Loran-CCoor

Engineers & Architects & Scientists
.Lat
• Long.

Initial Loran-C Coor:

Start Time:
Water Depth:
FeetReading
Depth

O

/ V / 5 "

12.

3-2

2?

*£.
Temperature

24.3

23. |
21.

13. I

.Lat

. Long.
Final Loran-C Coor:

FnrtTHiH-

.Lat.

.Long.

conditions:

pH
Dissolved
Oxygen Conductivity Comments

J



SHEET_____ OF.•

«
-f

m

+

+

m

Donohue WATER QUALITY PROFH
sltt..Miw ?«*sfe-K nat<>. 1//g/<i
D... Z?£ rrri ̂  r C I*1— OrrvtA/*t Mrt •

Engineers & Architects & Scientists

Initial Loran-C Coon Lat.
T nn<r

Start Time: 0°^^ —————————
WntprTVnfh' ^'/ -f**"^ ^ «>"i*lr* .
Feet ^J/1- iReading «^, Dissolved I*.HIMI»»J/C«K
Depth Temperature pH Oxygen Conductivity

O 21. (e f.OZ. ?.| J - 3 Z
O *7 1 ^? —^* ^ 1 * <5 ^ "^

^ 2|.g
C 21.1

,E FORM Sample Location Number

ft 9 £. . o1_ 7uv *.<* «*--. Loran-T^ roor ..... M T,at
———— Long.

Final Loran-T1 Coor I^at
————— Long.

^T,™-. 085-7
T air* rnnrfitinns-

Comments

<*- +J- A*f^

9.1 H.S" - l.i



Po/UD SHEET OF.
Donohue WATER QUALITY PROFILE FORM Sample Location Number

git»./W falSC IT Date: ? W^/ _______ 5 S 2 £>
py. ScMEFgg p f M , , . 70024-023 Loran-C Coor. ———— LaL

Engineers & Architects & Scientists ———— Long.

Initial Loran-C Coor: ————— Lat Final Loran-C Coon ————— Lat,
Long. ————— Long.

Start Time: ——L212.————————— End Time:.________
Water Depth: —>2-*J -fad" to Wtf«~ . L^ Conditions: gtt*fPy .1

<c * A
Ing *C Dissolved

Depth Temperature pH Oxygen Conductivity Comments

O

3.1. a - ~ " ___
15". ) - - - q|'-yN ^»» 7o*F.
1 H - 2

(2- 11-7 - - - ____ ___ t~i**

LASS



6- Pb^b SHEET OF .

Donohue

Site:
WATER QUALITY PROFILE FORM

Date:
. 2002^.02-3

Engineers & Architects & Scientists

Sample Location Number
sszi

Loran-C Coon ———— LaL
Long.

Initial Loran-C Coor:

• O
Start Time: _
Water Depth:
Readmg
Depth Temperature

O
20-3
13. i

LaL
Long.

Final Loran-C Coon
Long.

pH

End Tune: '
Lake Conditions:.

Dissolved
Oxygen Conductivity Comments

t
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SHEET OF

,-(
Donohue
Engineers & Architects & Scientists Site:

SEDIMENT GRAB DATA FORM SAMPLE LOCATION NUMBER
~S8/3

Project No.:

DATE
TIME
COLLECTOR

SD(3Sample No.
Water Depth ^ ^-
Loran-C Coordinates:

Sample Equipment:

Lat Long.

PHYSICAL DESCRIPTION OF SEDIMENT GRAB SAMPLE : <:«»«. r*e.
0*3- <rw<SL . Collecttl 04 eJLw of S*»JL W ^<W~Af jt*<~» ^

^ y Q i

"

Weather

ANYOTH
tfbSe*'^

Win^ pi«.rri0n- S*«^ ^^ PlnnH Trivw- ^ ~ ̂ *W
Wi>d$ru^f. . /0«0 5-iO^fk Pmripifarinn- ^l??/* ^ JO+^J^J

* * 7 C"' £~ " *Temp,;_ /t? ~ . . . , _ . I^ike Conirions:

FRrHARArTFRT«5TTr5?oPMnrrp- /vumg^.o »/u^j«<y *~£ l-H.b«*s
(2- u. L ^^ ^JL_



SHEET. OF.

Donohue

Engineers & Architects & Scientists

SEDIMENT GRAB DATA FORM SAMPLE LOCATION NUMBER

SD/'_^ i » _. f tro f n m *r j - i ^ "^ 'Project No.:.

DATE
TIME

^

'T

. /

No. .
Water Depth
Loran-C Coordinates:

Sample Equipment: _

Long.

6
T

M

PHYSICAL DESCRIPTION OF SEDIMENT GRAB S

Weather Wind Direction:.
Wind Speed:—I
TVrnp- "7S*f

Qoud Cover:.
Precipitation: __
Lake Conitions:

ANY OTHER CHARACTERISTICS OF NOTE:
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SHEET___ OF.

r Donohue SEDIMENT GRAB DATA FORM SAMPLE LOCATION NUMBER
i Engineers & Architects & Sdenrists^JSiteJlgl^^PT^

m DATE V/7/y/ __

gl Sample No. -^> L) '
Depth I*0 "I

Loran-C Coordinates: ____ LaL

^"^ Sample Equipment:, rM*ia

PHYSICAL DESCRIPTION OF SEDIMENT GRAB SAMPLE : fffccfr MUcK Stm<- ^r*<4 /
'A.nA .______________________________________

WindDii
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SHEET OF.

Donohue

Engineers & Architects & Scientists

SEDIMENT GRAB DATA FORM SAMPLE LOCATION NUMBER

ProectNo,

9/17/H
TIME
COLLECTOR.

Sample No. .
Water Depth
Loran-C Coordinates:

Sample

LaL

PHYSICAL DESCRIPTION OF

Long.

T GRAB SAMPLE : D/4Xf< f T/^e

OT

4

1

1

j

Weather Wind Di

. 6??°F
Precipitation: n

Lake Conitions:- -f

ANY OTHER CHARACTERISTICS OF N
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SHEET r>F

/*" Donohue SEDIMENT GRAB DATA FORM SAMPLE LOCATION NUMBER

Engineers & Architects & Scientists Site: Project No.: • <-'

m DATE 1/17/11

COLLECTOR.

Sample No. ST>/7
Water Depth _
Loran-C Coordinates:

Sumplf. Fqnipment;

Lat Long.

PHYSICAL DESCRIPTION OF RAB SAMPLE
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/

Weather Wind Direction:
Wind Speed- —
TVmp.« ~

M ANY OTHER CHARACTERIBTICS OF NOTE:

Qoud Cover
Precipitation: «
Lake Conitions
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Sample No. .
Water Depth
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t
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PHYSICAL DESCRIPTION OF SEDIMENT GRAB SAMPLE
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•*/

Weather Wind Direction:
Wind Speed: "
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Qoud Cover.
Pretipitation:_±L<L£L2s
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Sample No. .
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Cloud Cover:
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t
*

Weather Wind Direction^
Wind Speed:.
Temp.:.

Qoud Coven
Precipitation:
Lake Conitions

ANY OTHER CHARACTERISTICS OF NOTE:



TECHNICAL MEMORANDUM NUMBER 24

DATE: October 8, 1991

Vanessa Harris - Site ManagerTO:

CC:

FROM:

Roman Gau - Project Manager
Tom Dalton

Kirn Ellas

SUBJECT: EPA ARCS Region V Contract No. 68-W8-0093
EPA Work Assignment No. 17-5L4J
Donohue Project No. 20026.024
Himco Dump RI Phase II

TEST PITS

Introduction

Thirteen test pits were excavated at the Himco Dump Site in Elkhart, Indiana,
on September 10, through September 13, 1991. The purpose of the test pits
were to delineate the extent of construction debris and collect leachate
samples from select test pits designated in Section 4.14.3 of the Field
Sampling Plan Addendum I (FSP), Himco Dump Remedial Investigation/Feasibility
Study, Phase II, July 1991.

During the Phase I investigation completed in November-December 1990, contam-
inated groundwater (leachate) was observed draining from pockets of waste
debris within the calcium sulfate and soil matrix. Seven trenches (test pits)
(TL-1 through TL-7) were excavated for the collection of leachate samples and
the delineation of construction debris. The leachate samples were analyzed to
provide data to be used for assessing remedial alternatives and to provide
data to the Publicly Operated Treatment Works (POTW) for pretreatment
assessment.

In addition, six trenches (TD-1 through TD-6) were excavated to delineate the
thickness and lateral extent of construction debris associated with high PNA
values detected in soil samples taken during Phase I suspected wetland soil
sampling.

All excavations were carried out in Level B personal protection. Excavations
were dug by Chris Goodwin and Mike Donohue of John Mathes and Associates, Inc,
with the use of a backhoe. Air monitoring of the excavation and leachate
sampling was completed by Bill Schaefer (Donohue). Logging of the trenches
and leachate sampling was completed by Kim Elias (Donohue). Perimeter moni-
toring downwind of the excavation was done by Anya Kirykowicz (Donohue). The
purpose of this memo is to describe the test pit excavation methods, the
leachate sample collection methods, and results as they relate to the Final
Field Sampling Plan.



Methods

Test pit excavation locations were determined in the field by Bill Schaefer
from previous trenching operations completed at the site (Phase I) and obser-
vations of surface debris. Excavation procedures are described in Sec-
tion 4.14 of the Field Sampling Plan. Himco Dump Remedial Investigation Phase
II. Elkhart. Indiana.

Once the locations of the test pits were determined, their locations were
staked in the field by reference to the site survey grid stakes. After
defining the work zone with caution tape and setting up the Level B equipment,
the excavation was ready to begin. As the excavation proceeded, the Donohue
geologist described the types of waste and soil being excavated by completing
a trench log. Leachate descriptions for leachate samples collected were
recorded on the leachate sampling form. Readings on air monitoring equipment
were periodically recorded on an atmospheric monitoring log. Air monitoring
was also performed continuously by a second person at the downwind side of the
excavation outside of the work zone. Readings on an OVA, H2S, %O2, LEL, and
CO were all monitored.

Photographs were taken of any significant objects or staining. The bottom of
the pit was defined by reaching the water table or leachate or the absence of
construction debris or waste. The spoils were piled on the down-wind side of
each trench. Upon completion of the pit, a measuring tape was used to define
the depth of the excavation, the depths to any significant waste or soil hori-
zons, and the dimensions of each pit. Following the completion of trench
logs, and if applicable, the leachate sampling form, the excavation was
immediately backfilled. All trench locations were staked with labeled wooden
lath for surveying at a later date.

Samples of leachate were collected by re-excavating previous trench locations
or by excavating at new locations. Once the trench was opened, the leachate
was allowed to flow into the bottom of the trench from the trench walls. The
samples were had collected by dipping a sample collection beaker into the
leachate that had collected in the bottom of the trench. Samples for bromide
were field filtered. Measurements of pH, conductivity, DO, and temperature
were completed in the field.

The backhoe was decontaminated prior to trench activities and between test pit
locations where leachate sampling was performed, as described in the Field
Sampling Plan. Upon demobilization from the site, the backhoe was decontami-
nated by steam cleaning at the decontamination pad. Wastewater generated from
steam cleaning was not containerized.

Deviations

Leachate samples were not collected from every leachate trench as specified in
the Field Sampling Plan, due to lack of or insufficient leachate in trenches
TL-3, TL-6, and TL-7. Trenches TL-3 and TL-7 were excavated to a depth of
19 feet and 15 feet, respectively, before cave-in occurred. This depth was
considered sufficient for encountering leachate. No leachate was observed in



these trenches at their bottom depth and, therefore, no leachate samples were
collected. Trench TL-6 was excavated to 14 feet. Some leachate was observed,
however, it was insufficient for sample collection. The depths of trenches in
which leachate was collected varied from 6 feet to 19 feet.

If sufficient leachate accumulated in the trench, the backhoe bucket was uti-
lized to collect leachate samples instead of utilizing the sample dipper, as
specified in the Field Sampling Plan. The backhoe bucket was more convenient
and required less time than the sample dipper. This was completed by filling
the backhoe bucket with leachate from the bottom of the trench, setting the
bucket on the ground next to the trench, and filling the sample jars directly
from the bucket. The sample dipper and rod was used for TL-5 when insuffi-
cient leachate was present in the trench to fill the backhoe bucket.

Summary of Results

Thirteen test pit locations were excavated. The test pit lengths varied. The
widths were approximately 7 feet for each trench. The dimensions (in feet)
are listed below, as well as the depth at which water or leachate was
observed:

Trench Depth Length Water/Leachate

TD-1 9 22 9
TD-2 4.5 20 4
TD-3 14 16 14
TD-4 11 15 11
TD-5 9 14 none
TD-6 4.5 16 none
TL-1 12 15 8
TL-2 8.5 13 4
TL-3 19 15 none
TL-4 6 14 5
TL-5 12 15 8
TL-6 14 15 none
TL-7 15 17 none

In general, the delineation trenches (TD-1 through TD-6) encountered rubble,
black asphalt coated sand, or municipal waste. Leachate or water was
encountered in four of the six delineation trenches, as noted above. The
leachate trenches (TL-1 through TL-7) in general encountered rubble, municipal
waste, white calcium sulfate, sludge, black asphalt coated sand, or fill sand.
A few empty, unidentifiable drums were observed. Leachate or water was
encountered in four of the seven trenches, as noted above.

Completed trench logs and leachate collection forms are attached. A summary
of the information presented in these forms are found below. The logs can be
referred to for specific details. The average or high atmospheric monitoring
results from the OVA are also presented. No positive readings were produced
on the lumidor or radiation detector.



Delineation Trenches

Trench TD-1

Trench TD-1 was excavated from northeast to southwest. The stratigraphic
profile of Trench TD-1 began at the surface with approximately 1 foot of
yellow-brown topsoil followed by 1 foot of gray-white friable calcium sulfate
material. The white material was in a chunky powder form. A red plastic bag
was observed.

Following the white layer, a brown to black sandy matrix with waste was
recorded. The waste consisted of black material, plastic sheets or bags, a
blue plastic bag, wood debris, municipal garbage, wires, rubber hose, a "Tide"
bottle, and cardboard boxes. At approximately 6 feet, a black solid layer of
sand with gravel was observed for 1 foot, followed by foam pads and a black
viscous material with a sand matrix. This black material may consist of
asphalt. At 8.5 feet, water or leachate began to bubble in. The black water
filled the trench to 6.8 feet. The atmospheric readings near the trench from
the OVA were sporadic. The average was 12 ppm for the breathing zone and the
maximum was 100 ppm when the trench was excavated to 6 feet below the ground
surface.

Trench TD-2

Trench TD-2 was excavated from east to west. The profile for Trench TD-2
began with a 6-inch layer of brown silty sand topsoil, followed by sand and
gravel. Large concrete slabs (2 feet by 4 feet) were observed, followed by
bricks, rubble, black sand and cobbles, wood debris and tree logs, cinder
blocks, a beer can, rubber debris, plywood, and blue plastic bags. Water or
black leachate was encountered at 4 feet and did not rise. Atmospheric moni-
toring readings from the OVA averaged 4 ppm until the water was encountered
where it then detected sporadic 300 ppm readings in the breathing zone. This
was the maximum reading at this trench.

Trench TD-3

Trench TD-3 was excavated from east to west. A yellow-brown topsoil was
observed to a depth of 1 foot. White calcium sulfate was observed from 1 to
6 feet. This white friable powder material had occasional black soil mixed
in. Some waste, bottles, and roots were observed in this layer. At approxi-
mately 6 feet to 7 feet, a black layer consisting of a sand matrix coated with
asphalt or tar material was observed. It appeared to be sand with a bitumi-
nous or asphalt coating. This layer was mixed with the white material. At
8 feet, a gray sludge with white and black zones was observed to 14 feet. The
base of the trench consisted of brown sandy silt with organic material,
possibly the original ground surface.

Water or leachate was observed flowing from discrete areas at 14 feet. Atmos-
pheric monitoring averaged 20 to 30 ppm from the OVA and a maximum of 100 ppm
in the breathing zone.



Trench TP-4

Trench TD-4 was excavated from east to west. The stratigraphic profile began
with brown sand topsoil for 6 inches and continued with debris in a sand
matrix to 11 feet. The debris encountered consisted of glass, wood, bricks,
plastic sheets, clear and brown glass bottles (pharmacy type), and wire. The
debris content decreased and the amount of sand increased at 3 feet and again
at 5 feet.

At approximately 11 feet, a gray, well-sorted sand was encountered. The sand
was wet and water was observed in the bottom of the trench. No atmospheric
readings above background were recorded during excavation of TD-4.

Trench TD-5

Trench TD-5 was excavated from east to west. The surface area was grassy and
slightly hummocky. The profile of the trench began with 6 inches of dark
brown topsoil and traces of brick and wood in sand from 6 inches to 2.5 feet.
From 2.5 feet to 9 feet, a large amount of house construction debris was
encountered within a minor sand matrix. The house debris included bricks,
wood, construction debris, metal debris, wires, concrete, cinderblocks, plas-
tic tubes, and a rusted radiator. At 9 feet, gray silty sand was encountered
with no waste debris. No water was observed. No atmospheric readings above
background were recorded.

Trench TD-6

Trench TD-6 was excavated from north to south. The stratigraphic profile
began with brown silty sand topsoil with waste debris. The waste debris con-
sisted of bricks, municipal garbage, glass, plastic, cans, and wood debris.
At 1.5 feet below ground surface, dark brown to black sand with bricks, con-
crete, and rubber debris was observed to 3 feet. A black layer of bituminous
or asphalt coated sand and gravel was observed next. Concrete slabs and a
tire were observed near the bottom of the trench at 4.0 feet and the rubble
appeared to decrease or end at the bottom of the trench (4.5 feet). A water
pocket was observed at 4.0 feet. Atmospheric monitoring from the OVA measured
an average of 10 ppm and a maximum of 60 ppm in the breathing zone.

Leachate Trenches

Trench TL-1

Trench TL-1 was located in a field of weeds, with relatively flat terrain.
The excavation was from east to west. The stratigraphic profile consisted of
1 foot of topsoil followed by approximately 1 foot of unevenly layered white
calcium sulfate powder-like material. Waste debris was observed beyond
2 feet. A flattened drum, concrete slabs, glass, metal sheeting, and a
syringe were observed in a black, sandy matrix. Further down, rubber matting,
insulation, black plastic bags of municipal garbage, and rolls of insulation
were observed. Beyond 5 feet, a large amount of Alka-seltzer wrappers, glass,
cardboard, and plastic was observed. An open and bent 55-gallon drum was
observed. It appeared filled with debris and leachate.



Leachate poured into the pit at 8 feet, just above a layer of gray-white
sludge material. The leachate was black, had a high viscosity, and an oil
sheen. A leachate sample was collected from the backhoe bucket. Atmospheric
monitoring averaged 100 ppm from the OVA in the breathing zone.

Trench TL-2

Trench TL-2 is located in a flat field of weeds and small brush and trees.
The trench was excavated from east to west. The stratigraphic profile began
with 1 foot of topsoil and roots followed by a 1-foot layer of white calcium
sulfate material. Leachate began to seep in at several areas below the white
layer. Black sandy soil and rubble was observed from 3 feet to 8 feet. The
rubble consisted of bottles, plastic strips, bags, wood, and cardboard. Black
leachate began to pour in around 4 feet. The amount of rubble decreased from
5 feet to 8 feet.

A leachate sample was collected with the backhoe bucket when sufficient
leachate had filled the trench. The average atmospheric monitoring from the
OVA was 100 ppm in the breathing zone. The maximum reading was 2,000 ppm from
material in the bucket collected at 6 feet.

Trench TL-3

Trench TL-3 was excavated from east to west. The stratigraphic profile began
with 1 foot of topsoil and continued with 1 foot of brown sand with numerous
bricks. A layer of black, possibly asphalt coated sand, was observed from 2.5
to 4.5 feet. This graded into black-brown sand with cobbles and a bent
55-gallon drum. Moist gray sand was observed at 6 feet with some boulders,
wood debris, and bricks to 8 feet. Gray-brown sand with no debris was
observed from 8 feet to 19 feet. A trace of water was observed at 15 feet,
but not sufficient to collect a leachate sample. The sand matrix caved in the
trench at 16 feet. The trench had to be widened significantly in order to
excavate any deeper. Atmospheric monitoring averaged 20 ppm on the OVA in the
breathing zone and the maximum reading was 100 ppm.

Trench TL-4

Trench TL-4 was located in a field of weeds and small brush and surrounded by
trees to the north and southwest. The trench was excavated from northwest to
southeast. The stratigraphic profile began with topsoil and graded into sand
with gravel, bricks, wood, metal pipes, and concrete slabs in a sand matrix to
6 feet.

Leachate seeped into the trench at one area 5 feet below ground and filled the
trench to 4.5 feet. A leachate sample and duplicates were collected from the
backhoe bucket. The leachate was black to dark brown, turbid, and contained
organic matter. Atmospheric monitoring from the OVA detected an average of
10 ppm in the breathing zone and a maximum of 60 ppm from the headspace of a
sample bottle of leachate.



Trench TL-5

Trench TL-5 was located in a grassy, hummocky field with scattered trees. The
trench was excavated from east to west. The stratigraphic profile began with
1 foot of topsoil followed by rubble (wood sheeting, plastic debris, and a
dented 55-gallon drum). Black sand, possibly coated with asphalt, was
encountered from 3 feet to 5 feet. Water or leachate began to seep in the
trench slowly at one area 4 feet below surface. Another dented 55-gallon drum
was observed. At 5 feet, brown and black sand was observed which graded into
gray-tan sand from 8 feet to 15 feet.

Dark red, thick leachate steadily seeped in the trench at one area at 6 feet
below ground. It was thick, had an oil sheen, and an odor like model glue.
The sampling rod and dipper was utilized to fill the sample jars and collect
the leachate sample. The bucket could not be used because their was not suf-
ficient leachate to fill it. The leachate contained little water and had a
paint-like appearance. Field pH, conductivity, and temperature were not
determined in order to avoid damaging the probes. Atmospheric monitoring
detected an average of 30 ppm and a maximum of 100 ppm in the breathing zone.

Trench TL-6

Trench TL-6 was excavated from north to south. The stratigraphic profile
began with brown silty sand topsoil and changed to rubble at 1.5 feet. The
rubble consisted primarily of plastics, cardboard, and insulation in a sand
matrix from 2 feet to 4 feet where the rubble ended. From 4 feet to 14 feet,
tan or gray tan sand was observed with gravel. Water or leachate was seeping
into the trench from two areas approximately 3 feet below surface, however,
there was not sufficient leachate in the trench to collect a sample. The
average atmospheric monitoring detected from the OVA was 70 ppm in the
breathing zone.

Trench TL-7

Trench TL-7 was excavated from northwest to southeast. The stratigraphic
profile began with 1 foot of topsoil and graded into mixed yellow-brown, gray,
or reddish-brown sand to 3 feet. Then gray and light tan mixed sand was
observed from 3 feet to 14 feet. This was considered fill because a plastic
bag was observed at 7 feet. At 14 feet, gray sand was observed.

No water seeped into the trench. No leachate sample was collected. The
trench was terminated at 15 feet because cave-in prevented further trenching.
No atmospheric monitoring above background was detected from the OVA.

KE/bjz
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fflH!
CLIENT: U.S.

TRENCH LOG FORM

EPA SHEET 1 OF 1
PROJECT: HlJTlCO Dump
PROJECT NO.: 20026.023
DATE: 9/10/91
OHIO COOHO.: START

END
•N E N E
•N E N E

EXCAVATOR Mathes ; Mike Donohue
LOS BY: Kim E..ias
TRENCH NO.: TD— . .
TRENCH LENOTHSdeep FT TO 22 FT
TRENCH WIDTH: 7

CONTROL MONUMENT OHIO COOHO.: N E N E
ELEVATION. TOP OF TRENCIt

STRATA CHANGE
OF WATER

LEVEL
DEPTH

1

3

4

5

6

7

8

q

25

TRENCH LENGTH (FT)

2 | 4 | 6 | 8
Top soil roots numerous 0-9"
0-1' yellow brown sand, poorly

10

graded
White, hard powder like

(red baq -
Brown layer of sand, black plastic bags

f^rbage Baas
Black municipal waste, in sand Iblack)

wires, rubber hose, Tide bottle,
Black, solid sand (sp), w/gravel m-

f oam pad Matrix of bl

(* bubbles)
8 . 5 f t water in black water to 9 ' ,

12 | 14 | 16 | 18 | 22

by product
Lime/calcium Alka Seltzer

plastic)
blue bags

wnnrl I/?" x fi"
wood

natrix,

cardboard boxes

-g/
ick, viscous material (stag)

water flowing in
:illing hole to 6.6"

DRUM
QUANTITY

0

REMARK
NO.

ft

HtMAtuvo Water, leachate, filling in hole, from 8.5 ft to 6.8 ft and rising when hole filled.
Bubbles of gas noted* Avg. OVA 12 ppm in BZ

max 100 ppm approx. 6' in depth



^^ TRENCH LOG FORM

CUENT: U.S. EPA 8HEET 1 OF 1
pHojEcr: Himno Dump, Phase II EXCAVATOR: Mathes; Mike Donoht
PROJECT NO.: 20026.023 too BY: Kirn Elias
OAIE: 9/10/91 THENCHNO.: TO-?
OHIO OOOflO.: START

END
-N E N E TflENCHLENQTH: 4.5 FT TO 20 FT
-N E N E TRENCH WIDTH: 1

le

CONTHOL MONUMENT QHO COOnO.: N E N E
ELEVATION. TOP OF TRENCtfc

STRATA CHANGE
OF WATER

LEVEL
DEPTH

1

?

3

4

TRENCH IENQTH (FT)
2 [ 4 | 6 j_ 8^ 10

Top soil, brown silty sand, numerous roc
Sand with gravel small to large / concre

concrete slab 2 ' x 3 '
Rrioks,. nihhel r hlaok s^nd

Brown sand mal-rix cobbles .
finder hloclc

plywood
Wood, 1/2" x 6"

(water at 4 ft)

12 | 14 | 16
-s 0-6"
te slab 2' x 41 /

18 1 20

bricks r concrete
wood

Beer cans,
wood locrs

rubber
blue bags

black sand?
black leachate

Hfc-uMiNu Water at 4 ft - back, no bubbles and not rising
OVA readings averaged 4 ppra throughout excavation, 300 ppm in BZ when

DRUM
QUANTITY

REMARK
NO.

water reached



^^ TRENCH LOG FORM

CLIENT: U.S. EPA SHEET 1 CX
PHOJEcHimco Dump Phase II EXCAVATOR &

F 1
lathes, -Mike Donohue

PROJECT NO.: 20026.023 too BY: K. Elias
OAI6: 09-11-91 THENCHNO.: TL>3
GMOCOORD.: START

END
•N E N E TRENCH LENGTH:
• N E N E TRENCH WIDTH:

16 FT TO 14 FT deep
7'

CONTROL MONUMENT GRID COOflO.: N E N E
ELEVATION. TOP Of TRENCH:

STRATA CHANGE
OF WATER

LEVEL
DEPTH

1

2

.,

4

6

8

10

12

14

25

TRENCH LENGTH (FT)

0 | 1 | 2 | 4 | 6
yellow brown sand (SP) topsoil

(trace white calcium)
trace black soil

white calcium/lime powder, or

hot-hl <=>s
blso)'" soil

roots.
mottled white w/ trace

black, asphalt like material
•(-ay 1 i k-o — hij-t- not- vi snii.<

mottled white and black,
moist" — sludge gray

mottled white & blac.

water/leachate, pared in - spot
14.5 brown organic base, siltry w/ tra

8-
0-6"

10 | 12 J U | 16
roots

fine material w/ trace black soil

white powder, hard

black,

sand matric - moist.

asphalt like sand base
not solid or hard but

soft-medium samd (SP)

:y areas
:e sand •- ok

DRUM
QUANTITY

u
REMARK

NO.

HfcMw-va: 3^^ asphalt or tar material has sand matrix with bituminous mixture
Water near base 14 ft, spotty & pouring in - slowly. Top soil placed on top of back filled trench
Brown organic material at base =14.5' - neutral material. The rest was fill.
Nn debris.
OVA avg. 20-30 ppm in BZ lOOppm max. in BZ.



^^ TRENCH LOG

CUENT: U.S. EPA SHE
PROJECT: Himco Dump , Phase II EXC

FORM

ET 1 OF 1
AVATOR Mathes ; C . G .

PROJECT NO.: 20026. 026 too BY: £. Kiias
DATE: 09-11-91 TRENCH NO.: 'i'lj-4

OHIO COORO.: START
END

-N E N E TRENCHLENQTH: 15 FTTO 11 FT d66P
-N E N E TRENCH WIDTH.

CONTROL MONUMENT GRIOCOOnD.:N E N E
ELEVATION. TOP OF TRENClt

STRATA CHANGE
OF WATER

LEVEL
DEPTH

1

9

3
4

5

6

7

8

9

10

11

TRENCH LENGTH (FT), r . i . i < i .
brown sand drv/ glass bottles; 100ml/
~rte»HriQ vr^~^ /f-illpr! White

bricks plastic sheets, (pharmacy)

wood 6"xl/2" plastic sheets,
,

sand, content increasaing,. occas

sand, brown (SP) fill trace of

qlass, bricks, wood, plastic

Wet, gray sand - fine to coarse (SW)

. | , | . I . | o
wood

Bottles, qlass clear & brown

numerous bricks, wires
tonal debris

sheets

DRUM
QUANTITY

0

REMARK
NO.

tU-MAtdvu:

Water @ 11 ft. Debris 6" to 5 ft. heavy & sand increase beyond 5 ft.
No ova readings at any time.



• I I I

^^ TRENCH LOG FORM

»«* U-S- ̂  SHEET 1 o, 1
PROJECT: Hinico Dump, rnase li EXCAVATOR: Mathes
PROJECT NO.: 20026 023 LOOBY: K. Elias
OAfE: Qg H-91 THENCHNO.: rpn_c;
GHIDCOOHD.: START

END
CONTROL MONUMENT OHIO CO
ELEVATION. TOP OF TRENCH:

STRATA CHANGE
OF WATER

LEVEL
DEPTH

1

2

3

4

5
6
7
8
9

•N E N E TRE
•N E N E TREI
OHO.: N E N E

MCHLENQTH: 14 FTTO 9 FT deep
MCHWIOTH; 7 '

TRENCH LENGTH (FT)

• 1 ' « 1 4 1 el 8
Dark brown siltry sand, 0-6" topsoil
trace brick trace wood

sand

bricks - numerous wood debri
minor sand, bricks wires
rwnT0'1"*3

 f Hrir-kp vjf"*"*^

wood, dry, little sand matric

end of wood & bricks - gray sandy

10 1 12 1 13 1 14 I

metal wire
3, construction debris

plas-hin -t-nhf^fi, iinrievr hloolc
•

radiator

silt

DRUM
QUANTITY

REMARK
NO.

Hfc'MAtiK^
house debris, no water noted
no ova readings at any time during this excavation



_
CUENT: U

TRENCH LOG

S. EPA SHE
pftoJECT: HiTTim Dirmp, Phase II EXC

FORM

ET 1 OF !v/ATOft MatheS; M. Donohue
PROJECT NO.: 70076.023 LOOBY: K, Klias
oxrE: OQ-11-Q1 TRENCHNO.: TD6
GHIOCOOHO.: START

END
•N E N E IRE
•N E N E THE

CONTROL MONUMENT OHIO COOflO.: N E N E
ELEVATION. TOP Of TRENCH:

STRATA CHANGE
OF WATER

LEVEL
DEPTH

1

2

4

20

25

NCHLENQTH: ]^g FTTO 4.5 FT deep
NCHVWOTH: -71

TRENCH LENGTH (FT)

2 1 1 4 | 6 8
brown silty sand w/ qarbaqe: qlass, pic

brick
1.5 sal., dark brown - black, bricks

concrete wood log
rubber flipper trace asphalt blade bil

sand-
trace asphalt concrete 4'

10 | 12 | | 14 | 16
stic, cans, wood, debris, 0-1.5

sand
concrete trace asphalt

uminous sand and crravel
concrete 4'x3'x3'

x3' tire (water pocket)

DflUM
QUANTTTY

REMARK
NO.

pocket of water @ 4" rubbel appeared to decrease or end @ 4.5"
Avg. 10 ppm in BZ, Max of 60ppm in BZ



^^ TRENCH LOG FORM

CUENT: U.S. EPA SHEET 1 OF -1

PROJECT: Himco Dump ExcAVATort Marnes;u. (oooawiri
PROJECT no.: 20026.023 LOOBY: *•• EJ-ias
DATE: DQ-1 3-91 THENCHNO.: TL-l
GHIDCOCflO.: START

END
• N E N E THENCH LENGTH: 1.5 FTTO 12 FT
- N E N E TRENCH WIDTH: 1 '

CONTROL MONUMENT GRID COOflO.. N E N E
ELEVATION, TOP OF TRENCH:

STRATA CHANGE
Of WATER

LEVEL
DEPTH

1

2
-
^

4
55-

6

7
*Sa.
8

10

12

25

TRENCH LENGTH (FT), r . i . i 4 i .
O-lft topsoil, dark brown silty sand, 1
root/ets, noist, organic
ItT'ttl1^'/ iinfa\rp>nly IflyeTpd white calciun
"debris r'dojn^flattened, concrete, g/ass
black material - silty sand matrix syr:
niVihp'T- ma-t-t-inq,. insn 1 -̂1- inn — p1-3in*=d J->'

~*
black bags of municipal garbage, rolls

aTk-asflspr wrsppfar,. glass
"

leachate - black pouring in
at 8 ft. above the

layer of -

. | , | . | . | 0
race gravel

carbonate cl ft
, metal sheeting
qens, wood
aok-

or̂ ni&a&gS0?11^ in } DobrlG 80% ———

r:ai-hrwrrJ r plas-hir;
"

DRUM cent, opened
white filled w/ debiis

leachate
gray/wnite sludge material

DRUM
QUANTITY

i
uvA
=20
PPM

REMARK
NO.

HtMAfjxo:
Level B trenching - see photos. Leachate was black, thick, oil sheen
OVA averaged lOOppm



^^ TRENCH LOG

OJEMT: U.S. EPA SHE
pn°JEcr:- Himco Dump - Exc

.FORM

ET__1 OF 1 ___
AVATOR Matnes

PROJECT NO.: 200'5f; "">< IOQBY: K. E
OAIE: 09-.[3-91
GHlOCOOAO.: START

END

TRENCH NO.: "3
•N E N E TRENCHLENQTH
-N E N E TRENCH WIDTH:

-jasfL-2
1 .^ FTTO R.5 FT deep

CONTRCi. MONUMENT GRU>COORO.:N E N E
ELEVATION. TOP Of TRENCH:

STRATA CHANGE
OF WATER

LEVEL
DEPTH

1

2

3

4

5

6

7

8

20

25

TRENCH LENGTH (FT)

' 1 ' • 1 3 1 4 1 5
silty sand rop soil 0 - 1ft. , roots grav

plfle;-H<- hy pi-nHnrrt-<? 1 ' thick laues
white line/ calcium carbonate - powder

water pourinq in at spots @ 2.5 ft
black soil rubbel: bottles, plastic stra

cardboards
waterfill to 4ft., black water, let fill

black soil: w/ rubbel, wet, rubbel 45

loqs

, 6 1el
8 | 10 I 12 | 13

- pushed out
like, hard

& 3ft
as, bags, wood

trench pre sampling

% of trench

DRUM
QUANTITY

PPM
uVA

jupprr

GOpptn

f~irtf\.faUvt^m

REMARK
NO.

auoket

HtMAHv* j^gj B> Trench/ leachate collection, mills sampling also
OVA Average 'lOOppm in BZ
Water filled in from several seap areas int he trench



CU6NT: U.S. EPA
PROJECT: Himco Dump/Phase II
PROJECTNO.: 7Q026 'O^S
OAIE: 09-12-91"
GHlOCOOflO.: START

END
•N E N E
•N E N E

TRENCH LOG FORM

SHEET 1 OF 1ExcAVATOfQ4atnes
LOOBY: K. EliaS
TRENCH NO.: TL-J
TRENCH LENGTH: 15 FTTO 19 FT deep
TRENCH WIDTH Q 1

CONTROL MONUMENT GRID COORD.: N E N £
ELEVATION. TOP OF TRENCIt

STRATA CHANGE
Of WATER

LEVEL
DEPTH

1

2

T

4

5

6

7

8
9
10
11
12
13
14
15

TRENCH LENGTH (FT)

1 | 2 | 4 | 1 6
Brown moist, sand with trace silt, root

(SP)
sand, brown, fix - medium

black soil or asphalt
, bricks nume
and sand mixt

blue/black material - sand mixture w/ g
may have asphalt or

mutted, black/1
petroleum or t
brown sand moi

metal, drum flattened cobbles,
moist/wet gray sand (SW) fine - coars

builders /wood 1/2' x 6' / loas / br

gray brown sand, moist. , trace gravel

no debris

trace water inf iltratin

8 | 10 | 12 | 14 | 15
5, topsoil

' fill
rous
ure

ravel
Ltuminous mixture in sand
St.

heulters
*

Lcks/ w/ blk sd.

j in @15ft \. (caning .in, therefore
widen trench)

DRUM
QUANTITY

REMARK
NO.

*
**

HtMAt-xu: * 8ft 20 ppm on OVA - Breathing zone, ** = lOOppm on OVA Breathing zone
collected soil samples @ 2ft & 6ft intervals
bottom at 19ft, could not go deeper, would cave back in & up to 16ft

Leachate sample not collected due to cave in



^^ TRENCH LOG

CLIENT: U.S. EPA SHE
pHOjecr: Hitnco Dump/Phase II EXC

, FORM

ET 1 0,1
AVATOR: Flatnes

PROJECT NO.: 20026.023 U»BY: *. KXiaS
DATE: 09-12-91 THENCHNO.: TL~4
GHIOCOORD.: START

END
•N E N E THE
-N E N E IRE

NCHIENQTH: 14 FT TO 6 FT deep
NCMWIOTtt fi1

CONTROL MONUMENT GFUO COOnO.: N E N E
ELEVATION. TOP Of TRENCIt

STRATA. CHANGE
OF WATER

LEVEL
DEPTH

1

2

3

4

5

15

20

25

TRENCH LENGTH (FT)

1 1 2 | 3 | 4 | 5
black brown organic topsoil/ silty sane
sand w/ silt & aravel sark brown/black.
bricks, wood, metal pipes, debris

concrete slab
in sand matrix

water pouring in @ 5ft, - filled to 4.!

bottom hole 6ft

8 ; 9 | 10
w/ numerous rootlets

12 | 14

numerous bricKs, wood

DRUM
QUANTITY

REMARK
NO.

bppm

lUppm

Hk'MAIUsu:

Collected leachate samples & duplicates. Level B protection
Note: water flowed into trench at one spot ( 6"x4"). The flow was steady

. till 4.5 ft.

OVA averaged 5-10ppm in BZ.



1 Ic
^^ TRENCH LOG FORM

CLIENT: U.S. EPA BHEET ! OF 1

pROJEcr: Himrjo Dump EXCAVATOR Mathes
PHOJECTNO.: 20026.023" UMBY: *• Ellas
DATE: QQ_13_Cn THENCHNO.: TL-5
GRID COORD.: START

END
-N E N E THE
-N E N E TRE

MCHLENQTH: 15 FTTO 12 FT deep
NCH WIDTH: 7'

CONTROL MONUMENT GRID COORD.: N E N E
ELEVATION. TOP Of TRENCIt

STRATA CHANGE
OF WATER

LEVEL
DEPTH

I

2

3

4

5

6

8

J;0
'"

12
.-

25

TRENCH LENGTH (FT). r . i . i « i .
brown silty topsoil, roots, gravel tree

rubbel • bent drum empty
wood sheetings, plast

DRI1M
black, " black material, asphai.t mi

stay like
water seeping in slowly at one spot

sandy - brown & black
leachate filling in - red/bro

water/leachate sand -

GRAY TAN SD,

• 1 7 • » 1 0

LC debris

<ture w/ sand base layer

. smashed
DRUM

m. thick

:an

DRUM
QUANTITY

WA

30ppm
SAVG":1

max=
lOOppn

REMARK
NO.

Leachate collected in level B. Thick red brown (product) leachate, oil sheen, shina.



V tc
^^ TRENCH LOG FORM

CLIENT: U.S. EPA SHEET ^ Of 1

PROJECT: Hinr-n pirn EXCAVATOR IX&ltes
PROJECT NOJ 2pn?fi.fl23 LOOBY: K. N IflS
DATE: 09-1 V91 TRENCH NO.: '-H^
anioocono.: START

END
• N E N E TRENCHLENQTH: 15 FTTO 14 FT d
• N E N E TRENCH WIDTH: 7'

ae?
CONTROL MONUMENT OHIO COOflO.:N _____ E ______ N ______ E _____
ELEVATION. TOP OF TRENCH

STRATA CHANGE
OF WATER

LEVEL
DEPTH

1

2
-
3

4

£
6

7
.-
0*

in
12

14

25

TRENCH LENGTH (FT)

1 2 1 1 4 | *
bram silty sand, traos araw2l, roots, itDJ5t./top

rttbel; M«rkr plastics, cardboards, insulatim,

hl*Hc. plastics, steets. ^" thick, rutteL 80%
rubbel

tan sand

gray tan sand (SP) f - medium, trace c
... trace graveJ —————————————

» 1 1 10
soil

and matrix, black

, | ^

waber pactet)

oarse

DRUM
QUANTITY

CVA
20

B.2.
7Cftm

REMARKMa

HEMAhiva:

No leachate collected, Rubbel 2-4ft., leachate was seeping in at two
areas, slowly. Notsufficient to collect a sample



ft ft
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^^ TRENCH LOG

ân.. U.S. EPA SHE
PROJECT: Himco Dump , Phase II exc

• FORM

ET 1 OF 1
AVAToa Mathes;C.G.

PROJECT NO.: onm£ noi LOBBY: K. Rl ias
DATE: 09-13
QftlDCOOHOJ 8TAHT

END

-9I~ THEHCHNO-i Tir- /
•N E N E THE
-N E N E THE

NCHUNQTH 17 FTTO 15 FT deep
NCH WIDTH 71

CONTROL MONUMENT O«O COOflO.:N E N E
ELEVATION. TOP OF TRENCH:

STRATA CHANGE
OF WATER

LEVEL
DEPTH

1

2

3
4 .

5

6

7
;.-.
8

9

JO

12

14
15

TRENCH LENGTH (FT)

2 1' 4 1 6= 1 7 1 8
(SP) siltv sand, brown, damp, roots

(alass bottle)
mottled • yellow brown (gray sand; rede

arav sand, mottled
liqh-f- l-ans ssndj. f -

plastic bag-black

gray, well graded sand

9 1 10 1 12 | IS | 17

isn Grown

m f i l l

DRUMQUANTITY
0

REMARK
NO.

HEMAHK& NQ water in hole, 15ft.. deep, sand caved, in :.JL:1 grade
No leachate sample located



*

M

onohu LEACHATE COLLECTION FORM
3CICMTOT*

SAMPLE LOCATION NUMBER
T)UrrvP> Project ̂ gfr.'SI.

Collectors Y\ M

Tt--t

Location SL

Collection Device

PHYSICAL DESCRIPTION OF LEACHATE.SAMPLE:.

-^loP'AxtsCb U^OcA,
•f> *""M

ANY OTHER CHARACTERISTICS O]
-*

5 OF hO)TE:

*£ /-

8 * -fro



f onohu LEACHATE COLLECTION FORM
MttHffWTS
SCMNTMTS

SAMPLE LOCATION NUMBER
Project

Collectors X.\^_____
Date Q/rS /q.
Location -h-P\d ft

Collection Device _»
Collection Method-

PHYSICAL DESCRIPTION OF LEACHA.TE SAMPT .P.
M , o-c.. —nirnM o-c.zvcvc.S'xO

ANY OTHER CHARACTERISTICS OF NOTE: LftOeA 1j\ Q¥^-^Qffpnn
————U^> s^r^fMrri^W g. tMOfi^tvi vp '!__

. ,

^O ^7?



m
(

onohu LEACHATE COLLECTION FORM
AWCMITtCTt

•CtWTWTS

T^)urrp Project *PhftS& nr
SAMPLE LOCATION NUMBER

i-z CM
Location Descriptionon Description V u

5fT>7l.\\ DC OSK

Collection Device _,,
Collection Method.

_b. ^

\U ( iorv

U racW"
fibcE

^

pptn gv^ OVA 'Frotrv ^tu/Ca^"

ANY OTHER CHARACTERISTICS OF NOTE:

tf-*-c,f
£?>-

-t^f g



r
onohui LEACHATE COLLECTION FORM

AMCWTICT*
tettman

SiteTIVT
JL

\\rfp
SAMPLE LOCATION NUMBER

Date__
Location

9/13 A/I

*
.:

*

*

t

Collection Device _J
tion Meth

PHY§l£ALpESCRIPTION OF LEAQHATE SAMPIfE:

/ . / /

d^ y-

r
u

ANY OTHER CHARACTERISTICS OF NOTE:.

"fcr .£2.



TECHNICAL MEMORANDUM - NO. 25

DATE: November 1,1991

Vanessa Harris, Site ManagerTO:

CC: Mansour Ghiasi, RI Lead
Roman Gau, Project Manager
Mike Grosser, TSQAM

FROM: Anya Kirykowicz

SUBJECT: EPA ARCS Region V Contract No. 68-W8-0093
EPA Work Assignment No. 17-5L4J
Himco Dump RI/FS
Donohue Project No. 20026.024

WETLANDS DELINEATION

Introduction

On October 15, 1991, Donohue & Associates, Inc., conducted an on-site wetlands
delineation at the Himco Dump Superfund site as part of the RI Phase II Work Plan. The
delineation was conducted by Anya Kirykowicz and Tracey Koach. One area of the site
was identified as a wetland during the Phase I activities. As shown on Figure 1, this area is
located south of the gravel pit.

Methods

As outlined in Section 4.2.4.3 of Addendum I. Phase II Work Plan. Himco Dump RI/FS
Elkhart. Indiana, three essential characteristics were used to delineate the wetland area.
These characteristics are: hydric soils, wetland hydrology, and hydrophytic vegetation.
These characteristics and their technical criteria are described below. The boundaries
between wetland and upland areas were identified using methods accepted by the United
States Army Corps of Engineers (USCE).

On August 14, 1991, the Environmental Protection Agency published proposed revisions to
the 1989 Manual. The Corps of Engineers was mandated by Congress to return to the use
of the following manual: Environmental Laboratory, 1987. "Corps of Engineers Wetlands
Delineation Manual," Technical Report Y-87-1 U.S. Army Engineer Waterways
Experiment Station, Vicksburg, Mississippi. Due to the similarity between the 1989
Manual and the 1987 Manual, the field team used the 1989 Manual. Attached is a sample
letter the USCE has issued to permit applicators. Delineations made during the revision
approval period may be subject to redelineation.

The Routine On-Site Wetland Determination Method from the 1989 Manual was used.
Sampling tube cores were used to examine the soil profile for hydric soils and wetland
hydrology. An assessment of hydrophytic vegetation was made at each sampling tube core.
The following equipment was used: soil sampling tube, dead blow hammer, site map, field
notebook, Munsell Soil Color Charts, flagging tape, wooden lathe, camera, plastic bags,
field guides for plant identification, USGS topographic map, Hydric Soils of the United
States List, and an aerial photograph.



Deviations

There were no deviation of methods.

Wetland Hydrology

Wetland hydrology is defined as permanent or periodic inundation or prolonged soil
saturation sufficient to create anaerobic conditions in the soil. The wetland hydrology
criterion is met if a site is inundated or saturated to within 1.5 feet below the surface, based
on the soil drainage characteristics, for at least one consecutive week during the growing
season in an average rainfall year (Federal Interagency Committee for Wetland
Delineation, 1989). This criterion is the least exact and the most difficult to assess in the
field.

Hvdric Soil

Hydric soils are defined as soils that are saturated, flooded or ponded long enough during
the growing season to develop anaerobic conditions in the upper part (U.S.D.A. Soil
Conservation Service, 1987). An area has hydric soils when the National Technical
Committee for Hydric Soils criteria are met. These criteria relate to soil types, soil
drainage characteristics, water table levels and frequency of flooding or ponding.

Hydrophvtic Vegetation

Hydrophytic, or wetland vegetation is defined as macrophytic plant life growing in water,
soil or on a substrate that is at least periodically deficient in oxygen as a result of excessive
water content (Federal Interagency Committee for Wetland Delineation, 1989). The
U.S. Fish and Wildlife Service publishes a list of plant species that occur in wetlands by
region. Each species in the list is given an indicator status reflecting the range of estimated
probability that it may occur in a wetland versus non-wetland area across its entire
distribution. These indicator categories are listed below:

o Obligate Wetland f9^^- Occur almost always (estimated probability >99%)
under natural conditions in wetlands.

o Facultative Wetland (FACW). Usually occur in wetlands (estimated probability
67%-99%), but occasionally found in non-wetlands.

o Facultative (FAC). Equally likely to occur in wetlands or non-wetlands
(estimated probability 34%-66%).

o Facultative Upland (FACU^. Usually occur in non-wetlands (estimated
probability 67%-99%), but occasionally found in wetlands (estimated probability

J o Obligate Upland (UPD. Occur in wetlands in another region, but occur almost
always (estimated probability >99%) under natural conditions in non-wetlands
in the region specified. If a species does not occur in wetlands in any region, it is
not on the National List.

Page 2



The hydrophytic vegetation criterion for wetland identification is met when more than
50 percent of the dominant species at a given site are obligate, facultative wetland or
facultative species.

Summary of Results

Thirteen sampling tube cores were used to examine the soil profile for hydric soils and
wetland hydrology. The vegetation at these 13 locations was also identified. The wetland
boundary is shown on Figure 1. The wetland is less than one-half acre in size. Hydrophytic
vegetation in the wetland was dominated by Typha angustifolia (Narrow-leaf Cattail-OBL)
and Salix sp (Willow sp.)

AK:ds

A/R/HIMCO/AH5

I
*

J Page 3



TECHNICAL MEMORANDUM NUMBER 26

DATE: December 30,1991

TO: Vanessa Harris, Site Manager

CC: Roman Gau, Project Manager
Tom Dalton
PMO Files

FROM: Steve Padovani

SUBJECT: EPA ARCS Region V Contract No. 68-W8-0093
EPA Work Assignment No. 17-5L4J
Dpnohue Project No. 20026.024
Himco Dump Phase II

Slug Testing Field Procedures and Analysis - WT111A

Introduction

Monitoring well WT111A was slug-tested by Steve Padovani and Bill Schaefer at the
Himco Dump on November 19, 1991. Well WT111A was installed by Donohue as part of
the Phase II remedial investigation in September 1991. WT111A was slug-tested to
determine the hydraulic conductivity of the outwash deposits at that point.

Field Methods

An ORS Environmental Equipment Model EL-200 data logger and pressure transducer
were used to collect slug test data. The battery-operated unit translates water pressure into
electrical signals within the transducer. The electrical signals are relayed by a cable to the
data logger where they are converted and displayed as water level data. The time and
water level data are recorded during the test and stored in the data logger memory until
the data is sent to a disk or printer for later analysis.

Slug tests were performed as described in Section 4.15.3 of the Final Field Sampling Plan.
Addendum I. Himco Dump Remedial Investigation/Feasibility Study. Elkhart. Indiana.
The setup for the slug test began by unlocking the protective casing and using a
decontaminated electric water level indicator to measure the static water level and the
depth to well bottom. This data was recorded on In-Field Hydraulic Conductivity Slug Test
Forms (Appendix B). A 5 psi transducer was decontaminated with soap and tap water, and
a tap water rinse before lowering into the well. The mode which allows the water level to
be read on the data logger display was activated so that the depth of water above the
transducer could be read while the transducer was lowered into the water. The transducer
cable was duct taped to the protective casing when approximately 9 feet of water was above
the level of the transducer. A 4-foot long stainless steel slug was slowly lowered down the
well until a slight perturbation in static water level was noticed on the data logger LCD
display, indicating the slug had intersected the water table. The slug was raised a few



inches above the water surface as the water level was allowed to equilibrate. After the
water level had equilibrated, the data recording mode of the logger was activated
simultaneously with lowering the slug 4 to 5 feet into the water. The falling water level and
time were recorded in the data logger memory. When the static water level was re-
established, the falling head test was ended. A record of the rising water level and time
was also obtained as the slug was removed from the water (rising head test). The test was
complete when the static water level was reached.

Analysis Evaluation

Slug test data were analyzed using the method of Bouwer and Rice (1976), through the use
of a PC-based computer program developed by Donohue & Associates, Inc. The
assumptions of the method are that 1) the drawdown of the water table around the well is
negligible, 2) flow above the water table (capillary fringe) can be ignored, 3) well losses are
negligible, and 4) the aquifer is homogeneous and isotropic.

Selection of the segment of the data plot of the natural logarithm of drawdown versus time
to be used for the calculation of hydraulic conductivity was based upon the following
criteria as described in Bouwer and Rice (1976):

o The straight line portion of the plot of recovery versus time is the valid data to
be used in the analysis. An evaluation of the fit of the data to a straight line was
accomplished by linear regression analysis included in the program. The
regression values indicated a strong linear relationship in the data. This implies
that the assumptions of the analysis method are being met.

o The hydraulic conductivity of the aquifer was significantly different (several
orders of magnitude) from the hydraulic conductivity of the sand pack.
Therefore, sand pack dewatering was accounted for in the analysis.

Both rising and falling head tests provided valid data. However, rising head tests are
preferred in water table wells since falling heat tests may give a higher value due to
draining into the vadose zone (Bouwer, 1989).

WT111A hydraulic conductivities were 2.58xlO"3 cm/sec for falling head and 7.75x10-3
cm/sec for rising head, with an average value of 5.17xl0'3 cm/sec. These values fall within
hydraulic conductivity values given for silty sand, clean sand, and gravel (Freeze and
Cherry, 1979). These values are consistent with the visual descriptions and grain size
analysis given on the boring logs.

Printouts of the data and data plots of drawdown versus time are included in Appendix A.

Deviations

The slug test on WT111A was originally scheduled to occur in September 1991. Due to
equipment malfunctions, the slug test was not completed until November 19, 1991.

Page 2
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APPENDIX A

DATA PLOTS AND ANALYSIS

4

4



RATE OF RECOVERY TEST:WELL WT-111A
(FALLING HEAD TEST)

-3.5
0 50 (SECONDS)20"

250 300



BOUWER AND RICE METHOD FOR INTERPRETATION OF SLUG TESTS: FOR UNCONFINED AND LEAKY CONFINED AQUIFERS.
TO UTILIZE THIS WORKSHEET, ENTER YOUR DATA AT LOCATIONS MARKED BY AN '*".
PROGRAM CAN INCLUDE EFFECTS OF SANDPACK DEWATERING (ASSUMING WATER IS RISING WITHIN THE SANDPACK).

#
1
2
3
4
5
6
7
8
9

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25

27
28
29
30

32
33
34
35
36
37
38
39
40
41
42
A3

•TIME sec | *DEPTH TO| DRAWDOWN] TIME sec
(X) | WATER Ft.

6.35
6.34
6.33
6.32
6.31
6.30
6.29
6.28
6.27
6.26
6.25
6.24
6.23
6.22
6.21
6.20
6.19
6.18

00
———————

0.210
0.200
0.190
0.180
0.170
0.160
0.150
0.140
0.130
0.120
0.110
0.100
0.090
0.080
0.070
0.060
0.050
0.040

(X')
_ _
O.OOE+00
2.00E-01
6.00E-01
1.20E+00
1.60E+00
2.80E+00
3.40E+00
6.00E+00
7.00E+00
8.00E+00
1.00E+01

1.50E+01
1.90E+01
2.40E+01
3.50E+01
5.00E+01
2.50E+02

LN
00

-1.5606
-1.6094
-1.6607
-1.7148
-1.7720
-1.8326
-1.8971
-1.9661
-2.0402
-2.1203
-2.2073

f> QrtOC

-2.4079
-2.5257
-2.6593
-2.8134
-2.9957
-3.2189

•PROJECT NAME : HIMCO
•PROJECT NO : 20026.024
•WELL NO : WT111A-FALL
•ANALYST : PADOVANI
•DATE COLLECTED : 19-Nov-91
• RISER PIPE (ID): (d (2 r sub c) = 2.0 in. = 0.0833 (radius in ft.)
•EFFECTIVE SCREEN DIAAMETER(2 r sub w) = 8.0 in. = 0.3333 (radius in ft.)
•EFFECTIVE SCREEN LErNGTH: (L) = 8.52 Ft.
•MAX DRAWDOWN (IN SLBSET): (Ymax) = -0.19 Ft.
•STATIC WATER LEVEL (SWL) = 6.1 4 Ft.
•DEPTH FROM SWL TO EFF. SCREEN BOTTOM: (H) = 8.52 Ft.
•EST. AQUIFER DEPTH (SWL TO AQUIFER BOTTOM): (D) = 175.00 Ft.
•INCLUDE SANDPACK DEWATERING (ENTER 1 IF YES, 0 IF NO)? 0
•SANDPACK'S SPECIFIC YIELD (Sy) = 0.1 0

BOUWER AND RICE CURVE COEFFICIENTS:
RATIO OF L/(r sub w) = 25.56
—— LOG OF L/(r sub w) - 1 .4076

FOR PARTIALLY PENETRATING WELLS —
A = 2.28
B = 0.32

FOR FULLY PENETRATING WELLS —
C= 1.69

—— EVALUATION OF LN(Re/(r sub w)):
CONST.1 = 0.3394
CONST.2= 6.2135 - (MAX. OF 6.0)= 6.0000
LN(Re/(r sub w) = 1.99

EFFECTIVE r sub c (for sandpack dewatering) = 0.0833
(1/T)(LN(Yo/Yt)) (SLOPE) = -5.55E-02sec~(-1)

I I

| HYDRAULIC CONDUCTIVITY (K) = 4.50E-05 ft/sec | <=================
| 1 .37E-03 cm/sec | <=================

Regression Output: 1_ _ ^ . -5
Constant -1.64E+00 / ~*
StdErrofYEst 0.0461
R Squared 0.9668
No. of Observations 1 2
Degrees of Freedom 1 0

X Coefficient(s) -5.55E-02
Std Err of Coef. 0.0033



» I

RATE OF RECOVERY TEST:WELL WT-111A
(RISING HEAD TEST)

10 TIME (SECONDS) 20 25 30



BOUWER AND RICE METHOD FOR INTERPRETATION OF SLUG TESTS: FOR UNCONFINED AND LEAKY CONFINED AQUIFERS.
TO UTILIZE THIS WORKSHEET, ENTER YOUR DATA AT LOCATIONS MARKED BY AN "•'.
PROGRAM CAN INCLUDE EFFECTS OF SANDPACK DEWATERING (ASSUMING WATER IS RISING WITHIN THE SANDPACK).

#

1
2
3
4
5
6
7
8
9

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
Qrt
Oil

31
32
33
34
35
36
37
38
39
40
41
42
44

•TIME sec *DEPTH TO | DRAWDOWN| TIME sec
(X) | WATER Ft.

5.59
5.69
5.77
5.83
5.88
5.92
5.94
5.96
5.97
5.98
5.99
6.00
6.01
6.02
6.03
6.04
6.05
6.06
6.07
6.08
6.09
6.10
6.11
6.12
6.13
6.14

(Y)
_ _ _ _ _ _ _

0.550
0.450
0.370
0.310
0.260
0.220
0.200
0.180
0.170
0.160
0.150
0.140
0.130
0.120
0.110
0.100
0.090
0.080
0.070
0.060
0.050
0.040
0.030
0.020
0.010
0.000

(X')
———

O.OOE+00
2.00E-01
4.00E-01
6.00E-01
8.00E-01
1.00E+00
1 .20E+00
1.40E+00
1 .60E+00
1.80E+00
2.00E+00
2.40E+00
2.60E+00
3.20E+00
3.60E+00
3.80E+00
4.60E+00
5.00E+00
7.00E+00
8.00E+00
1.00E+01
1.20E+01
1.40E+01
1 .80E+01
2.50E+01
4.00E+01

LN
(Y)

_ _ _ _ _ _
-0.5978
-0.7985
-0.9943
-1.1712
-1.3471
-1.5141
-1.6094
-1.7148
-1.7720
-1.8326
-1.8971
-1.9661
-2.0402
-2.1203
-2.2073
-2.3026
-2.4079
-2.5257
-2.6593
-2.8134
-2.9957
-3.2189
-3.5066
-3.9120
-4.6052

EDOtnn

•PROJECT NAME : HIMCO
•PROJECT NO : 20026.024
•WELL NO : WT111A-RISE
•ANALYST : PADOVANI
•DATE COLLECTED : 19-Nov-91
•RISER PIPE (ID): (d (2rsubc)= 2.0 in. - 0.0833 (radius in ft.)
•EFFECTIVE SCREEN DIAAMETER(2 r sub w) = 8.0 in. = 0.3333 (radius in ft.)
•EFFECTIVE SCREEN LEINGTH: (L) = 8.52 Ft.
•MAX DRAWDOWN (IN SLBSET): (Ymax) = 0.22 Ft.
•STATIC WATER LEVEL (SWL) = 6.14 Ft.
•DEPTH FROM SWL TO EFF. SCREEN BOTTOM: (H) = 8.52 Ft.
• EST. AQUIFER DEPTH (SWL TO AQUIFER BOTTOM): (D) = 1 75.00 Ft.
•INCLUDE SANDPACK DEWATERING (ENTER 1 IF YES, 0 IF NO)? 1
•SANDPACK'S SPECIFIC YIELD (Sy) = 0.1 0

BOUWER AND RICE CURVE COEFFICIENTS:
RATIO OF L/(r sub w) = 25.56
—— LOG OF U(r sub w) = 1 .4076

FOR PARTIALLY PENETRATING WELLS —
A = 2.28
B = 0.32

FOR FULLY PENETRATING WELLS —
C = 1 .69

—— EVALUATION OF LN(Re/(r sub w)):
CONST.1 - 0.3394
CONST.2= 6.2135 = (MAX. OF 6.0)= 6.0000
LN(Re/(r sub w) = 1.99

EFFECTIVE r sub c (for sandpack dewatering) = 0.1 31 8
(1A)(LN(Yo/Yt)) (SLOPE) = -1.26E-01 sec~(-1)

I — — —I
(HYDRAULIC CONDUCTIVITY (K) = 2.54E-04 ft/sec | <========== =======»
j 7.75E-03 cm/sec j <=================
i _ _ _ — i
1 —— ' - / • - / 1 c— •Regression Output: T. - / . o{ j
Constant -1.68E+00 '
StdErrofYEst 0.1403
R Squared 0.9724
No. of Observations 20
Degrees of Freedom 1 8

X Coefficients) -1.26E-01
Std Err of Coef. 0.0050



APPENDIX B

IN-FIELD HYDRAULIC CONDUCTIVITY SLUG TEST FIELD FORMS

J



f"^ _ rorm iC
* /»/"\rw\ry IA> Water Table Wel Instal ation Diagram4?\ji im me? . I

Site: H'|_nrv£rJ'7 Datet ^ licfa*

Inspected Bys ^ ___ , _,.,.., . Pt- n |ne* No. -! r f > i Wftl I Nln. Llj'TKl 4
m/S~ Engineers & Arcnttects
. \ _ AAita MM) oaiavmrratt Oril

' Conor

f* ^ ——

1 PVC ; ^(Jf Protective
1 ̂  * V II 1 mi-t ftfftno ' ' Lenatn

• P ? f >
!* * ii
I Concrete [i q 1
•gf ThlcKnes* 1*~ ' 1
1 «Top
!' 1 " °^ <3 *?

..- Seal r^7]
l|— Thlcfcness ¥- —— ' : *Too /" ft

! Grout
1

, Grout .-t -,
i ThtcKness 3>j

i
! 1

| ̂ ~ 2<2.1 7^g«^

I
[ I J

i .i a|H

i

i i *Top
; . » of f 1: ^ y-J — Seal Llii.ft.

^"^ Seal (3.o »Too ofp.
ThfcJtness ^ _ Filter Jiui.fi.

J ' A j PacK

i
; ' «Top of Q -a

J j — j _ ( Screen li£_ f t .

Screen 1̂ 3' i
Length 1

J i lc.T\ screen
' I Length

j ; * Bottom
^1 ! ' T _L Screen_a^_ft.

Mater. ; ^-pr- .8orlng
Thiccness f •£ _ 0«otn JO-Tr*.

ete Oiam«

3 'fi - — •

\
\

I

b

••̂ M^HI

——

——

-^-

•̂•̂ ••M

t
\. S

V^ S

V s

\/

• II

•^

•

/
\

\
/•§ » Measured From -• — [3'V^'| —— •";
V. Ground Surface ' ~~ —Sorsnole Diameter

*A C L ^i, P

1 er /Contractor M fi rAt? <

»t»r
j /- PROTECTIVE CASING GUARD POSTS

/ Type ?"T'*r\ ————— viwt»»ri ^•«VNa Typ* V ^ f j " ^ ,
* Diameter % ' , «,.t«,̂ -fy i

Lenath U ' t»y • ^ 5 ̂  J

—— r'CAfJ/OR PLUG vented(Yn^»S) Type f^iL
t , ^-^K^ff
^-* —— CONCRETE COLLAR '

Cement .'iO ih*--»-Watar ^ aal.
Total Quantity ., __.... ..-S" nm.

Manufacturer

J ^ — UPPER SEAL

r^ Powder /Granular /Pel lets Quaf»t*fy O'lf-
1 Hvaraiea -̂̂ ^"goi.. Ttm«

Uonuf aeturer _ ,,._,"****^

———— PIPE Type^HurtWi.<-t?fl Schedule ^C

0.0. T'/- ' ' ' in. ?"
" ' 1 ^ * ' - ••

Manufacturer "*" T*'
GROUT Tvoe R rf in fr-rvi-lT r ;̂n«» A f*

MI* 1 ^ Ih*. of W-tenM-* +
IhA, of _„„ ,_, •*•

Water. ,3C?, .,_.aaIS- Total Ouant. '5" , aal.

<v->__ JOINTS Flush Threaded([YesyNo

Teflon Taped (Yes^No 0-Ring Yes<^)
Manufacturer ,„.. ,, , ,.,

1 X~ LOWER SEAL
r x-^-S <"Potfrfar/Pe'if^sJOuontlty '••' oai-

Htydrated> ___ . '^ -5 _ oai..TimB /V 5c
Manufacturer

/— SCREEN

' Typ.^-K'mU '̂, St- '^ \ 5«n^u,c t/O

Lenath/Sec. ^ No. of *»•*- ^
O.D. .3V*-' • ,.n. 3"
Slot Size.^.,!? (C -^eK NO. Slot^/ft. ,

\ Manufacturer

^ — FILTER PACK Tvp»<«> KJ<T. TO f,\.^A

v Monufoeiurer C^S T. _________ ,^___ ——————— .

v
 >s— PLUG OP CAP |TYn- C-Vo-.nW f x L9P««n ./T

^"{MATERIAL! >P ^>MM .•v*-î ^-i cc.-.^/l
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INFIELD HYDRAULIC CONDUCTIVITY SHEET ̂ L_OF^_
«...»« SLUG TEST

PROJECT NO.: 7- OL>^.. i WELL NUMBER: &' / / / / /I

SITE: Hlt*tC LOGGER ID NUMBER:

CbcNT: ('/SiT/V^ . TOTAL DEPTH OF WELL .3 * • 4 V

WELL DRILLED BY: W /I F^t"} /T>W^tfU£ DEPTH OF WATER IN WELL ?£L^&£>

DATE TEST PERFORMED: h / t l l ' / t INITIAL TRANSDUCER WATER LEVEL &s5£tt?4£$j^ &,/

TIME TEST PERFORMED: STATIC TRANSDUCER WATER LEVEL 6 • / *f
TOP OF PIPE ELEVATION: DIAMETER OF BOREHOLE: 4i-L-£^£- J r/3

OBSERVATION WE1UPIE2OMETER (circle): DIAMETER OF PIPE '>" 5 ^-

FAli/RISE TEST (circle) SCREEN LENGTH: It'
FORMATION WELL SCREENED IN: EFFECTIVE SCREEN LENGTH* V:

STATIC WATER LEVEL (T.C.f

^r_/~^

is] :::

iiijjj-±-
-"T~-

Pressure. z --

T- 1
/ i m
Y E^7

>.): / 2 - V ^

T-Bar

"' ~* ' •*
•wftm&q^

i

-—• — •

^ \jalfr 1 evrl

SV-am!«ts Steel SUj

1 Btntonik Stal

„ ^ 5///e^ 5<a*<r'

•) ̂  Well Scr«e/t

SILOG II LOGGING SEQUENCE

SEGMENT
NUMBER

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16

NUMBER OF
READINGS

3?
20

INTERVAL
(SEC.)

Yj~
^

< T ^
j<7

'^'

,£'

•V length is less than the sand pack length if PRESSURE TRANSDUCER P!
the water table intersects sand pack, where V ._. .. „__. . fi _
will equal distance between water table and STAINLESS STEEL SLUG LEI*
bottom of sand pack.

/£.'
'?C'
6 <;

SEGMENT
DURATION

(SEC.)
•7
2.C
~7rT

\5C'
Lf^C

5I: 5^
iGTH: V

_

ELAPSED
TIME
(SEC.)
7

2-7
lQ'3-

;i 5" 3
~7o '-^

NOTES: ^£i4,.*rt W

TEST PERFORMED BY: ^ \- :. \sv^t\.\ DATE: "/^,/M f

LOGGER DOWNLOADED BY: DATE:

CALCULATIONS BY: DATE

COMPUTER FILE NAME:
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..«.....

.C,...,,T

'
INFIELD HYDRAULIC CONDUCTIVITY SHEET -^OP-^-

SLUG TEST

PROJECT NO.: 3 l' C * *• WELL NUMBER: ^' ' ' ' ' "

SITE: H/M^-'

CLeNT: U>tT''

LOGGER 10 NUMBER:

TOTAL DEPTH OF WELL £/ V Y

WELL DRILLED BY: H «4 T //tb / TfcW ? H U L~ DEPTH OF WATER IN WELL
DATE TEST PERFORMED: } 1 fl9 13 / fl INITIAL TRANSDUCER WATER LEVEL 6 • 9 i-

TIME TEST PERFORMED: STATIC TRANSDUCER WATER LEVEL O. l#
TOP OF PIPE ELEVATION: DIAMETER OF BOREHOLE 3

OBSERVATION WELU

FALL^SE^TEST (circl«

FORMATION WELL SC

STATIC WATER LEVEL

Oafcr . —— ̂

IHf 1

J~>
— —

rre&wn
Tf~3fi$Ju.<>tr **—

~r!
i

PIE2C

>)

Vi •'
METER (circle): DIAMETER OF PIPE 3- " -5" ^ '

SCREEN LENGTH: / 0 '
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CT.C.I

3c _

_. —
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-m&===s

=.): / 2 -V^
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* _^ ^ If
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1
1
1

--— —
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S-rsmUss Slcel SIi>4s
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S> Si/iea Saae/

•jL-̂  Well Screen.

SILOG II LOGGING SEQUENCE

SEGMENT
NUMBER

1
2
3
4

5
6
7

8
9
10
11
12
13
14
IS
16

NUMBER OF
READINGS

35
at1
/«,-
/ ^
jC
/c-

*-L' length is less than the sand pack length if PRESSURE TRANSDUCER PS
the water table intersects sand pack, where 'L' STAINLESS STPEL SLUG LEN
will equal distance between water table and STAINLESS STEEL SLUG LEN
bottom of sand pack.

INTERVAL
(SEC.)

'15
1
*

1 'J
3<
fa1

*

SEGMENT
DURATION

(SEC.)
V

•2t.>
"7*T

» ^c
ifS"̂

51: 7
IGTH: V '

ELAPSED
TIME
(SEC.)
7

j-2/
iC'2~
252-
'70'JL.

NOTES: <-*-ftVi<..v M'Tk

TEST PERFORMED BY: DATE:
LOGGER DOWNLOADED BY

CALCULATIONS BY:

DATE:
DATE:

COMPUTER FILE NAME:



TECHNICAL MEMORANDUM NUMBER 28

DATE: November 27,1991

TO: Vanessa Harris, Site Manager

CC: Roman Gau
Tom Dalton

FROM: Bill Schaefer

SUBJECT: EPA ARCS Region V Contract No. 68-W8-0093
EPA Work Assignment No. 17-5L4J
Donohue Project No. 20026.024
Himco Dump RI Phase II

*

*

i

*

4
I

PHASE II GROUNDWATER LEVEL MEASUREMENTS AND STAFF GAUGE
READINGS

On November 19, 1991, Bill Schaefer and Steve Padovani of Donohue & Associates, Inc.,
measured the depth to groundwater in 18 monitoring wells at the Himco Dump in Elkhart,
Indiana. Also, staff gauge readings were taken in the L pond, the small pond and the
quarry pond.

Table 1 provides the depth to groundwater measured hi 18 Himco wells on November 19,
1991. Table 2 provides staff gauge readings taken at Himco on November 19, 1991. Field
forms are included in the Appendix.

BS:llw

A/R/HIMCO/AI6



Table 1

Groundwater Level Measurements
Himco Dump - Elkhart, Indiana

November 19, 1991

^ Well Number Depth to Water (ft.)

101 A 11.58
4 101B 11.45

101C 11.27
102A 10.92

* 102B 10.62
W 102C 11.01

J. 103 A 6.13
<* 104A 12.44

105A 10.42
. 106A 9.51

* 111A 12.96
B2 6.98

£ CP-1 (150' SW of B nest) 4.64
Dl (NE corner of quarry) 16.17
E2 11.37

£ M2 16.24
Ol 10.08
PI (NW corner Co. Rd 10 & 8.86

Nappanee St. Ext.)



i
4
*1
*
*

Staff Gauge Location

Quarry Pond

LPond

Small Pond

Table 2

Staff Gauge Readings
Himco Dump - Elkhart, Indiana

November 19,1991

Top of Gauge
Reading (ft.)

6.60

6.60

6.60

Water Level (ft.)

4.19

4.72

4.55



APPENDIX

ion Form

November 19, 1991



DONOHUE WATER ELEVATION

MAJETTMO- A00<)-b srre

WELL
NUMBER

ELEVATION
OF

OP OF PIPE

DEPTH
TO

WATER
WATER

ELEVATION

DEPTH
TO

BOTTOM

WELL INTEGRITY COMMENTS

W.C3L 47. /C
/I.O/ Kfl.iU

158-
16.17

ot 763.34 Pbik.
PI 741.1*1 CO t
(QtA 9.S"/
loi c 76^.11 «.JL? or
lot 6 75-1.76 (00 '-
\k\ fi.^0

CM
(MS

(03 A fc.G iS.ifi
16-MO

EO
lu/ IbffRo 3I.H5

v.rr

DESCRIPTION OF SITE

SOIL CONDITIONS

WEATHER __C ' TBWPfRATUK 6 C

ENTERED ON COMPUTER SIGNATURE.



Staff Gauge Information Form
Donohue .
Engineers, Architects & Scientists Site: nit* C

By:
Date: 1
Project No.: ff

Staff Gauge No.
Location: G
Top of Pipe Elevation:

1 1 )? hi 1 0<?ao
Comments; «* '*V

Water Level:

Staff Gauge No. __
vyiurf^ ' • A

^ rc*^ îLocation:
,-!£ ...

Top of Pipe Elevation:
Date/Time: Jifa/SiZ Water Level:

-..,. . ___

Comments: /
— .

b,L->Q

Staff Gauge No. _
'Location; s- Sm^ //

Top of PipeTElevation:

Staff Gauge No.--%-Location: ___
Top of Pipe Elevation:
Date/Time: ______

*• Comments:
Water Level:



TECHNICAL MEMORANDUM - NO. 27

DATE: November 5, 1991

TO: Vanessa Harris

FROM: Bill Schaefer

CC: Roman Gau
Tom Dalton
PMO Files
Work Assignment Files

SUBJECT: EPA ARCS Region V Contract No. 68-W8-0093
EPA Work Assignment No. 17-5L4J
Donohue Project No. 20026.024
Himco Dump

SUMMARY OF PHASE I AND PHASE II SAMPLING ACTIVITIES

This technical memorandum has been written to accomplish two objectives.

The first objective is to present a count of samples by media collected by Donohue at the
Himco Dump, Elkhart, Indiana, during Phases I and II of the Remedial Investigation (RI).
This has been accomplished in attached Table 1.

The second objective is to list all the environmental samples collected by Donohue during
Phases I and II of the RI at Himco. This objective has been accomplished in the form of
two attached tables, Table 2 and Table 3. Table 2 lists samples collected during phase I;
Table 3 lists samples collected during phase II.

ARCS/O/M/AG9
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t5.-=r JSTS:
Limits was collected using a hand auger.
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sî î *̂ ;S;̂ tjssSeiis^^s^ :̂Si|



!
(2) (3)

HD-SS01-01 VOA, BNA, PCB/P, METAL/CN
WATER QUALITY. BROMIDE.

HD-SS03-01 10/18/90 VOA, BNA, PCB/P, METAL/CN
WATER QUALITY. BROMIDE

*

m

HD-SS05-01 10/18/90

iiiiiiii
VOA, BNA, PCB/P, METAL/CN

HD-SS07-01 10/18/90

VWW<WW.ttJ*^M$w!!®ZZK?8ZS!&mi:'

VOA, BNA, PCB/P, METAL/CN
WATER QUALITY. BROMIDE

L Pond

L Pond

Small Pond

Small Pond

HD-SS08-02 11/6/90 BNA

HD-SS09-02

HD-SS10-02

liiiiill!illl|pi

HD-SS12-01

11/6/90

11/6/90

10/19/90

BNA

BNA

VOA, BNA, PCB/P, METAL/CN
U/ATFR QUALITY. BROMIDE

Quarry Pond
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(1) Explanation of Sample ID designations
All samples collected at Himco have been identified using this format: HD-WS04-01.
This sample ID designates first wetland soil sample collected at Himco Dump at
location WS04. If a second sample was collected from a location, it was
identified in the following manner: HD-WT103A-02. This designates the second
groundwater sample collected from well WT103A.
Abbreviations used in Sample ID designations include:

HD - Himco Dump
WS - Wetland soil sample
GE - Geotechnical soil sample
GT - Soil sample collected from a soil boring
GS - Soil sample collected from landfill cap
SS - Surface water sample

SD - Sediment sample
WT - Water Table well
RW - Private well
TT - Waste Mass gas sample
TB - Trip Blank
FB - Field Blank

(2) A duplicate sample was collected at this location.
(3) A matrix spike/matrix spike duplicate sample was collected at this location.
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NOTES: (1) Explanation of Sample ID designations

All samples collected at Himco have been identified using this format:
HD-HS04—01. This sample ID designates the first hand auger soil
sample collected at Himco Dump at location HS04. If a second
sample was collected from a location, it was identified in the
following manner: HD-WT103A-02. This designates the second
groundwater sample collected from well WT103A.

Abbreviations used in Sample ID designations include:

HD — Himco Dump
TL — Leachate sample or soil sample collected from a leachate trench.
WS - Wetland soil sample
DS — Deep soil sample
GE — Geotechnical soil sample
GT — Soil sample collected from a soil boring
SS — Surface water sample
SD — Sediment sample
WT - Water Table well
TB - Trip Blank
FB - Field Blank

(2) A duplicate sample was collected at this location.

(3) A matrix spike/matrix spike duplicate sample was collected at this location
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TECHNICAL MEMORANDUM NUMBER 29

DATE:

TO:

May 12,1992

HimcoFile

FROM: Mehdi Geraminegad

SUBJECT: EPA ARCS Region V Contract No. 68-W8-0093
EPA Work Assignment No. 17-5L4J
SEC Donohue Project No. 20026.025
Himco Landfill RI/FS

m

*

GEOTECHNICAL DATA PRESENTATION- ROUND II SAMPLING

The geotechnical testing for Round n sampling was limited to grain size analysis of surface
and surficial (from test pits) samples from the site. A total of 32 samples were analyzed.
Table 1 presents a summary of test results. In general, except sediment samples SD 14-01,
SD16-01, SD17-01, SD18-01, and SD21-01, remaining samples were classified as sand, with
the majority being classified as poorly graded sand. Grain size distribution curves for these
samples are included in this report.

MG:llw
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TABLE 1

SUMMARY OF PHASE IIGEOTECHNICAL TESTING

m

*

,|

*

<t

*

•1

*

1̂ ^

i-î
4iii
1
i

Sample
Designation

GT11A-01
GTllA-OlC1)
GT11B-01
GTllC-01
WS17-01
WS18-01
WS19-01
HS01-01
HS02-01
HS03-01
HS03-Ol(2)
HS04-01
HS04-Ol(2)
HS05-01
HSOS-OlC1)
TL3DS1-01
TL3DS2-01

SD13-01
SD14-01
SD15-01
SD15-01C1)
SD16-01
SD17-01
SD18-01
SD19-01
SD20-01
SD21-01
HS06-01
HS07-01
HS08-01
HS08-Ol(2)
HS09-01

Percent Sand
and Gravel (%)

86.1
862
91.1
96.6
972
982
94.6
97.7
97.7
972
973
96.9
99.1
983
98.7
883
87.9

98.4
42.1
963
963
20.1
133
39.5
863
492
23.7
88.6
81
893
89.1
933

Percent Clay
and Silt (ft)

143.
133
85
3.4
23
13
5.4
23
23
23
22
3.1
L5
12
U

1L7
12.1

1.6
575
3.7
3.7

795
86.7
60.5
132
503
763
1L4
19
102
105
62

Unified
Classification

SM
SM
SP
SP
SP
SP
SP
SP
SP
SP
SP
SP
SP
SP
SP

SM-SW
SM-SW

SP
CL-ML

SP
SP

CL-ML
CL-ML
CL-ML
SM-SW
SM-SW
CL-ML
SM-SW
SM-ML

SP
SP
SP

(1) Field Duplicate Sample
(2) Laboratory Duplicate

Uniformity coefficient (CU) less than 6 is classified as poorly graded

i
A/R/HIMCO/AR4
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GRAIN SIZE DISTRIBUTION TEST REPORT

1 0 0 * m m — — < n —

10

20O 100 10.0 1.0
GRAIN SIZE - mm

0.01 O.OO1

Test %+75«m GRAVEL SANO SILT % CLAY
0.0 0.1 85.1 10. 1 4.7

LL PI 085 °60 °50 °30
0.50 0.35 0.30 0. 199 0.1268 0.0175 6.53 19.7

MATERIAL DESCRIPTION uses AASHTO

Project No.: 21-12392
Project: SAS S728-E

Location: -02

Date: 10-19-91
GRAIN SIZE DISTRIBUTION TEST REPORT

ATEC Associates. Inc.

Remarks:
+ #10 Material:
Sub-angular-Sub-rounded
and hard

Figure No.
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X CLAY
4.9

LL PI Des
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°60 °50
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DSO DIS
0.332 0.1722

MATERIAL DESCRIPTION

*

Project No.: 21-12392
Project: SAS 6728-E
• Location: -04

Date: 10-19-91

GRAIN SIZE DISTRIBUTION TEST REPORT

ATEC Associates. Inc.

°10
0.1368

uses

Cc
1.35

Cu
4.4

AASHTO

Remarks:

•i- #10 Material:

Sub-angu lar-Sub-rounded

and hard

Figure No.
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GRAIN SIZE DISTRIBUTION TEST REPORT

100

*

*
\
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m
10

200 100 1O.O 1.0 0.1
GRAIN SIZE - mm

0.01 O.OO1

Test %+75-w
0.0

X GRAVEL
3.S

X SAND
92.8

X SILT
1.8

X CLAY
1.6

I LL PI °50 °30 'IS
0.70 0.44 0.38 0.277 0.1941 0.1688 1.03 2.6

1
MATERIAL DESCRIPTION uses AASHTO

Project NO.: 21-12392
Project: SAS 6728-E
• Location: -06

Date: 10-19-91

I

GRAIN SIZE DISTRIBUTION TEST REPORT

ATEC Associates. Inc.

Remarks:
-t- #10 Material:

Sub-angular-Sub-rounded
and hard

Figure No.
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GRAIN. SIZE DISTRIBUTION TEST REPORT
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MATERIAL DESCRIPTION
•

Project No.: 21-12392
Project: SAS 6728-E
• Location: -10

Date: 10-19-91
GRAIN SIZE DISTRIBUTION TEST REPORT

ATEC Associates. Inc.
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Figure No.
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GRAIN SIZE DISTRIBUTION TEST REPORT

100

200 100 10.0 1.0 0.1
GRAIN SIZE - mm

0.01 O.OO1

Test %+75mm GRAVEL % SAND SILT CLAY
0.0 0.0 98.2 1.7 0. 1

LL PI DBS °60 DSO °30
0.55 0.43 0.40 0.339 0.2911 0.2655 1.01 l .B

MATERIAL DESCRIPTION uses AASHTO

Project No.: 21-12392
Project: SAS 6728-E

Location: -12

Date: 10-19-91

Remarks:
+ *10 Material:

Mostly sticks and grass

GRAIN SIZE DISTRIBUTION TEST REPORT

ATEC Associates. Inc. Figure No.



GRAIN SIZE DISTRIBUTION TEST REPORT

100

200 100 10.0 1.0 0.1
GRAIN SIZE - mm
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rrest X GRAVEL X SAND X SILT X CLAY
0.0 5.8 88.8 4.8 0.6

LL PI °85 °60 °50 °30
0.65 0.44 0.39 0.267 0.1627 0.1442 1.12 3.1

MATERIAL DESCRIPTION uses AASHTO

Project No.: 21-12392
Project: SAS 6728-E
• Location: -14

Date: 10-19-91
GRAIN SIZE DISTRIBUTION TEST REPORT

ATEC Associates. Inc.

Remarks:
+ #10 Material:

Sub-angular-Sub-rounded

and hard

Figure No.
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MATERIAL DESCRIPTION

*
Project No.: 21-12392
Project: SAS 6728-E
• Location: -16

Date: 10-19-91

GRAIN SIZE DISTRIBUTION TEST REPORT

ATEC Associates. Inc.
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Remarks:

+ #10 Material:

Sub-angu lar-Suo-rounded
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Figure No.
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GRAIN SIZE DISTRIBUTION TEST REPORT
. CM • x — —
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Test %+75n»
0.0
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CLAY
0.5

LL PI °85 °60 °30 Das
0.59 0.41 0.37 0.289 0.2168 0.1845 1.11 2.2

I
I

MATERIAL DESCRIPTION uses AASHTO

Project No.: 21-12392
Project: SAS 6728-E

Location: -13

Date: 10-19-91
GRAIN SIZE DISTRIBUTION TEST REPORT

ATEC Associates. Inc.

Remarks:
+ *10 Material:

Sub-angular-SuD-rounded
and hard

Figure No.
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GRAIN SIZE DISTRIBUTION TEST REPORT

100 «o
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200 1OO 10.0 l.O 0.1
GRAIN SIZE - mm

0.01 0.001

Test GRAVEL X SAND X SILT CLAY
10 0.0 1 .1 96. 1 2.1 0.7

LL PI °60 050 °30 010

0.52 0 .42 0.40 0.347 0.3032 0.I960 1 .44 2. 1

MATERIAL DESCRIPTION uses AASHTO

Project No.: 21-12392
Project: SAS 6728-E

Location: -20

Date: 10-19-91
GRAIN SIZE DISTRIBUTION TEST REPORT

ATEC Associates. Inc.

Remarks:
+ *10 Material:

Suo-angular-Sub-rounded
and hard

Figure No. 10
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GRAIN SIZE DISTRIBUTION TEST REPORT

100
c

IB

• ni
c c ~> c
m «i -• «•• m ^ m s s ? i«» » » »

200 100 10.0 1.0
GRAIN SIZE - mra
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11 0.0 0.3 97.5 2. 1 0. 1

LL PI °85 °60 °50 °30 010

0.48 0.35 0.32 0. 197 0.1589 0.1474 0.74 2.4

MATERIAL DESCRIPTION uses AASHTO

Project No.: 21-12393
Project: SAS 6728-E

Location: -20 QC

Date: 10-19-91
GRAIN SIZE DISTRIBUTION TEST REPORT

ATEC Associates. Inc.

Remarks:
+ #10 Material:

SuO-angular-Sub-rounded
and hard

Figure No. 11
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GRAIN. SIZE DISTRIBUTION TEST REPORT
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MATERIAL DESCRIPTION

*
Project No.: 21-12392
Project: SAS 6728-E
• Location: -22

Date: 10-19-91
GRAIN SIZE DISTRIBUTION TEST REPORT

ATEC Associates. Inc.

°10
0.2178
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Cc

1.17

)1
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AASHTO

Remarks:

+ #10 Material:

SuD-angular-Sub-rounded

and hard

Figure No.
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GRAIN SIZE DISTRIBUTION TEST REPORT

100 _

2OO 1OO 1O.O 1.0 0.1
GRAIN SIZE - mm

0.01 0.001

Test %+75« GRAVEL X SANO SILT X CLAY
13 0.0 0.6 98.2 1.2

LL PI DBS DQQ °50 °30 BIS
0.47 0.34 0.30 0.236 0.1871 0.1694 0.98 2.0

MATERIAL DESCRIPTION uses AASHTO

Project No.: 21-12392
Project: SAS 6728-E
• Location: -24

Date: 10-19-91
GRAIN SIZE DISTRIBUTION TEST REPORT

ATEC Associates. Inc.

Remarks:
+ #10 Material:

Sub-rounded-round
and hard

Figure No.
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GRAIN SIZE DISTRIBUTION TEST REPORT
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MATERIAL DESCRIPTION uses AASHTO

Project No.: 21-12392
Project: SAS 672Q-E
• Location: -24 QC

Oate: 10-19-91
GRAIN SIZE DISTRIBUTION TEST REPORT

ATEC Associates. Inc.

Remarks:
+ #10 Material:

Sub-rounded-round
and hard

Figure No.



GRAIN SIZE DISTRIBUTION TEST REPORT
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MATERIAL DESCRIPTION uses AASHTO

Project No.: 21-12392
Project: SAS 6728-E

Location: -26

Date: 10-19-91
GRAIN SIZE DISTRIBUTION TEST REPORT

ATEC Associates. Inc.

Remarks:
+ *10 Material:

Sub-angular-sub-rounded
and hard

Figure No.
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MATERIAL DESCRIPTION

"
Project No.: 21-12392
Project: SAS 6728-E
• Location: -28

Date: 10-19-91
GRAIN SIZE DISTRIBUTION TEST REPORT

ATEC Associates. Inc.
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MATERIAL DESCRIPTION

*
Project No.: 21-12392
Project: SAS 6728-E
• Location: -30

Date: 10-19-91

GRAIN SIZE DISTRIBUTION TEST REPORT

ATEC Associates. Inc .
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Figure No.
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MATERIAL DESCRIPTION
•

Project No.: 21-12393
Project: SAS 6728-E
• Location: -32

Date: 10-19-91
GRAIN SIZE DISTRIBUTION TEST REPORT

ATEC Associates. Inc.
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+ #10 Material:
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Figure No.
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MATERIAL DESCRIPTION
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Project No.: 21-12392
Project: SAS 6728-E
• Location: -34

Date: 10-19-91
GRAIN SIZE DISTRIBUTION TEST REPORT

ATEC Associates, Inc.
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TECHNICAL EVALUATION MEMORANDUM NO. 1

DATE: March 15, 1992

TO: Mehdi Geraminegad, Site Manager

FROM: Steve Padovani - RI Lead

SUBJECT: EPA Region V ARCS Contract No. 68-W8-0093
EPA Work Assignment No. 17-5L4J
Donohue Project No. 20026
Himco Dump RI/FS .

Hydrogeologic Evaluation
Himco Dump Superfund Site
Elkhart. Indiana

INTRODUCTION

As a part of the Remedial Investigation (RI), a site-specific hydrogeologic investigation was
conducted at the Himco Dump Superfund site. The RI field program was conducted in two
phases. Phase I was conducted from October 1990 through February 1991. Phase II was
conducted during September and November 1991.

This memorandum presents the results and interpretations of the site-specific
hydrogeologic investigation. The site-specific hydrogeologic investigation included
determining aquifer permeabilities and transmissivities, vertical and horizontal
groundwater flow gradients, flow direction, and the potential hydraulic connections
between the three surface water bodies and groundwater flow. The hydrogeologic
investigation included 13 groundwater monitoring well installations, three staff gauge
installations, in-field hydraulic conductivity tests, and monitoring well water level
measurements. The monitoring well installation included seven water table, two
intermediate, and two deep wells all monitoring the same aquifer. The intermediate and
deep monitoring wells are part of the well nests located at the northwest and southeast
comers of the site. Each well nest consists of one water table well, one intermediate well
and one deep well. Monitoring well and staff gauge locations are presented in Figure 1.
Monitoring well installation procedures are presented in TM1, TM13, and TM19.
Monitoring well installation diagrams are included in Attachment A. Staff gauge
installation procedures are presented in TM6. In-field hydraulic conductivity testing is
documented in TM11 and TM26. Water level measurements are documented in TM28.
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SUMMARY OF RESULTS

Groundwater flow interpreted from the site investigation at the Himco site appears to be
consistent with the regional groundwater flow direction. Regional conditions indicate a
groundwater flow direction to the south-southeast. At the Himco site groundwater flows
south-southeast with low vertical and horizontal gradients. Groundwater flow patterns
appear to be seasonally consistent. Hydraulic conductivities ranged from 1.2x10-1 cm/s to
7.95x10-4 cm/s. Differences in hydraulic conductivities indicate the inhomogenuity of the
aquifer at the Himco site. Inhomogenuity conditions may exist due to the nature of the
geologic deposits. The horizontal hydraulic gradient was estimated to be 1.6x10-3 ft/ft.
Estimated vertical gradients ranged from an upward vertical gradient of 1.0x10-3 ft/ft to a
downward vertical gradient of 3.5x10-4 ft/ft. However, vertical gradients are
predominately upward. Groundwater flow velocity across the site was estimated to be
3.85x10-6 ft/s (.33 ft/day), or 121 ft/yr. Groundwater flow velocity was determined using
an effective porosity of 0.30, a hydraulic gradient of 1.6x10-3 ft/ft, and an average hydraulic
conductivity of 2.2x10-2 cm/s. The water table at the site occurs between 5 and 17 feet
below ground surface. The maximum groundwater fluctuations observed at the site during
November 1990 and October 1991 was 1.17 feet.

The three surface water bodies represent the surface expression of the water table in this
area. Groundwater flow patterns around the ponds indicate the ponds act as flow-through
ponds.

There is evidence of groundwater contamination at the Himco site. Heavy metal
contamination was found during Phase I field activities in wells located along the south end
and downgradient of the site. These wells included two residential wells no longer in use,
and one USGS monitoring well. Site-specific hydrogeologic information may be important
to understanding contaminant fate and transport at the Himco site. Specifically, three
groundwater characteristics may be important in controlling groundwater contaminant
migration. These include the relatively flat horizontal gradients, upward vertical gradients,
and fluctuations in water table levels. Because the horizontal gradient is relatively flat,
even a small amount of pumping may change the flow direction. Residents to the east of
the dump are presently using private wells. Because of consistent upward vertical
gradients, contamination is less likely to be carried downward to deep wells. In addition,
upward vertical gradients indicate that nearby residential wells are not likely affecting
groundwater flow in the shallow groundwater directly beneath the site. Water table
fluctuations may be important because the water table is relatively near the contaminant
source. During relatively high water table episodes, groundwater may have a relatively
higher potential to interact with and increase leaching from the contaminant source. This
could result in a more rapid mechanism by which contamination from the dump can enter
the groundwater system.
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HYDROGEOLOGIC INTERPRETATION AND ANALYSIS

Regional Hydrogeology

The Elkhart County area is underlain by an extensive, thick outwash aquifer composed of
sand and gravel. In some parts of the area, there is a silt and clay layer which acts as an
aquitard. This confining layer, where present, divides the outwash aquifer into an upper
unconfined aquifer and a lower confined aquifer. However, this confining layer is not
present under the Himco site. The Paleozoic rocks (principally shales) below the outwash
aquifer generally act as aquitards and are not used as a source of groundwater. According
to the Indiana Geological Survey Division of Water, it is very rare to have wells screened in
the bedrock and there are no records of any high capacity wells in these formations near
the Himco site. The saturated thickness of the outwash aquifer ranges from 40 feet in a
bedrock pick to more than 500 feet in a preglacial bedrock valley. The bedrock valley
trends northeast-southwest and occurs directly below the Himco Dump site. Regional
groundwater recharge is from north of the Elkhart County area and from ground surface
infiltration. The St. Joseph River is a regional groundwater discharge area. Groundwater
generally flows south-southeast towards the St. Joseph River. Groundwater flow is
generally horizontal in areas away from the St. Joseph River, but upward gradients were
found in areas near the river (USGS, 1981). The Himco Dump site is located
approximately 1.5 miles north of the St. Joseph River.

Based on our knowledge of regional groundwater flow, site-specific groundwater flow is
expected to be generally horizontal and in a south-southeast direction towards the
St. Joseph River.

The following interpretation of groundwater flow at the Himco site includes only the upper
200 feet (approximately) of the outwash aquifer. This is due to limited information below
approximately 200 feet. However, the upper 200 feet of the outwash is the aquifer portion
of primary concern at the Himco site.

Site-Specific Hvdrogeology

Groundwater flow at the Himco Dump Superfund site is controlled by regional flow in the
areas. The outwash deposits at the site extends from ground surface to a depth of 174 to
489 feet below ground surface. These deposits are comprised of poorly to well graded
sands and gravels, and gravel-sand-silt mixtures. Minor seams of silt and clay exist
primarily in the northwest and southeast comers of the site, but there was no indication of
a consistent layer beneath the site which may be considered a confining unit. Underlying
the outwash deposits are the Coldwater and Ellsworth shale of Mississippian Age. The
shale below the outwash aquifers generally acts as an aquifer and are not used as a source
of groundwater.
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Hydraulic Conductivity

In-situ hydraulic conductivity tests (slug tests) were conducted to measure aquifer hydraulic
conductivities (K). Slug tests were conducted on the wells installed during the RI and
selected United States Geological Survey (USGS) wells. Both rising and falling head slug
tests were conducted. Procedures for slug testing are presented in TM11 and TM26.

The results of hydraulic conductivity estimation using the Bower and Rice method are
summarized in Table 1. Hydraulic conductivity values ranged between 1.2x10*1 cm/s to
7.9x10-4 cm/s, with an average value of 2.2x10-2 cm/s. These values fall within hydraulic
conductivity values for silty sand, clean sand, and gravel. In general, permeability
measured in shallow wells (1.2xlO"l cm/s to 9.4x10-3 cm/s) were higher than those
measured in intermediate and deep wells (3.9x10-3 cm/s to 7.9x10-4 Cm/s). Estimated
hydraulic conductivity values from the RI wells display a narrow range, between
1.9x10-2 cm/s and 7.8x10-3 cm/s with an average value of 2.2x10-2 cm/s. The USGS wells
display a wider range in hydraulic conductivity values (1.21x10-1 cm/s to 7.95x10-4 cm/s),
but display the same average value (2.34x10-2 cm/s). Differences in hydraulic
conductivities indicate the possibility of inhomogenuity conditions in the aquifer.

Groundwater Flow

Groundwater elevations were measured on February 1 and 2, 1991 (Phase I) and on
November 19, 1991 (Phase II). These data were used to plot the groundwater contour
maps shown in Figures 2 and 3. The following discussion is primarily based on phase II
data because: 1) more well measurements were collected during Phase II (13) than those
collected during Phase I (10), and 2) Surface water levels were measured in the three
surface water bodies during Phase II. Surface water levels could not be measured during
Phase I because all three surface water bodies were frozen.

1. Gradients

The average horizontal groundwater gradient was approximately 1.5x10-3 ft/ft. This value
was based on water level elevation differences between wells B-3 and WT104A. The
average horizontal groundwater gradient estimated from Phase I data was approximately
1.7x10-3 ft/ft.

Information concerning vertical gradients was collected during Phase I and n of the RI
using nested wells installed in the northwest (WT102A, P102B, and P102C) and southeast
(WT101A, P101B, and P101C) corners of the site. The midpoint of the screened intervals
was used to determine the depth interval between respective water table wells and
intermediate and deep piezometers for gradient calculations. Table 2 summarizes Phase I
and II vertical gradients.
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TABLE 1

SUMMARY OF FIELD HYDRAULIC CONDUCTIVITY TESTS
HIMCO DUMP SUPERFUND SITE

Elkhart, Indiana

Well Number

MI-RISE
MI-FALL
Fl-RISE
Fl-FALL
F2-FALL
F2-RISE
M2-RISE
E3-RISE
E3-FALL
P101B-FALL
P101C-FALL
P102B-RISE
P102B-FALL
P102C-RISE
WT101A-RISE
WT101A-FALL
WT102A-RISE
WT102A-FALL
WT103A-RISE
WT103A-FALL
WT104A-RISE
WT104A-FALL
WT105A-RISE
WT105A-FALL
WT106A-RISE
WT106A-FALL
WT111A-RISE
WT111A-FALL

AVERAGE

Hydraulic
Conductivity (cm/s)

3.1x10-3
1.4x10-3
1.2x10-1
4.5x10-2
1.2x10-3
7.3x10-4
3.6x10-2
7.9x10-4
4.6x10-4
3.9x10-3
1.1x10-3
3.5x10-2
3.9x10-2
3.5x10-3
2.6x10-2
9.4x10-3
4.1x10-3
6.8x10-3.
4.1x10-2
1.8x10-2
3.8x10-2
5.0x10-3
1.9x10-2
1.0x10-2
4.7x10-2
8.4x10-2
7.7x10-3
2.5x10-3

2.2x10-2

Bottom of Well
Elevation

Soil Class Well
Screened In

667.08
667.08

31.28 **
31.28 **

147.83 **
147.83 **
744.70
589.84
589.84
633.76
597.58
701.56
701.56 '
609.26
745.63
745.63
750.89
750.89
742.12
742.12
746.88
746.88
744.38
744.38
742.97
742.97
745.02
745.02

SP,GP
SP, GP

»
*
*
*
»

SP,GP
SP.GP

SM
SP
SP
SP
SP
SP
SP

SP,SP-GP,SM
SP,SP-GP,SM

SW-GW
SW-GW

SP.SW-GW
SP,SW-GW

SP
SP

SP,GP
SP.GP
SP,SW
SP,SW

Data not available
Elevation not shot - value is actual measured well depth

+ Unified Soil Classification System
**
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TABLE 2

VERTICAL FLOW GRADIENTS
HIMCO DUMP SUPERFUND SITE

Elkhart, Indiana

Compared Wells

WT101A, P101B
P101B, P101C
WT101A, P101C

WT102AP102B
P102B, P102C
WT102A, P102C

Distance
Between

Well Screen
Centers

84.65 ft
67.00 ft

151.65 ft

52.27 ft
94.10ft

146.37 ft

Water
Elevation

Difference (ft)
Phase I. Phase II

Vertical Gradient (ft/ft)
Phase I. Phase II

- .03, +.03
- .01, +.06
- .04, +.19

+ .05, +.04
+ .10, +.02
+ .15, +.06

- 3.5x10-4,
- 1.5x10-4,
- 2.6xl(H,

+ 9.6x10-4,
+ 1.0x10-3,
+ 1.0x10-3,

+3.5x10-4
+ 9.0x10-4
+ 1.3x10-3

+7.7x10-4
+2.1x10-4
+4.1x10-4

*

*

4

* Phase I data were collected in February 1991, Phase II data were collected in
November 1991.

+ Indicates upward vertical gradient.

- Indicates downward vertical gradient.
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Vertical gradients interpreted in the two well nests measured at the Himco site fluctuate
from an upward vertical gradient of 1.0x10-3 ft/ft to a downward vertical gradient of
3.5xlO'4ft/ft. However, vertical gradients are predominantly upward. Upward vertical
gradients ranged from 2.1x10-4 ft/ft to 1.0x10-3 ft/ft. In addition, an upward vertical
gradient of 7.3x10-4 ft/ft was estimated in USGS well nest B between shallow well B-2 and
deep well B-l (screened approximately 475 feet below ground surface). This indicates that
upward vertical gradients persist towards the bottom of the bedrock valley.

Upward vertical gradients may be important at the Himco dump site for three reasons:

1. The chance for downward vertical migration due to convection, which carry
contamination downward, are less likely to occur with consistently upward
vertical gradients and

2. Because the upward vertical gradients are an order of magnitude smaller than
the horizontal gradients, it can be expected that groundwater flow would be
primarily lateral.

2. Flow

Phase II groundwater elevation measurements are presented in Table 3. Groundwater
occurs between approximately 5 and 17 feet below the surface at an elevation ranging from
752 to 758 feet Mean Sea Level within the sand and gravel outwash deposits. The three
surface water bodies at the site represent the surface expression of the water table in this
area and do not constitute recharge or discharge zones for groundwater in the area. The
surface water bodies include a gravel pit pond at a water elevation of 754.46 feet in the
northeast corner of the site, and two excavated ponds at water elevations of 754.91 and
754.93 feet near the western edge of the site. Pond depths were approximately 25 to
30 feet in the gravel pit pond and two to nine feet in the two excavated ponds. Pond depths
were estimated during surface water and sediment sampling.

Groundwater level measurements taken during Phase II were consistently lower than
measurements taken during Phase I (Table 4). In this area, groundwater fluctuated as
much as 1.65 feet between phase I and II measurements. Groundwater fluctuations in the
Himco area are primarily due to changes in precipitation. Water table fluctuations may be
important because the water table is close to the bottom of the wastes in the landfill.
During relatively high water table episodes, groundwater may become in direct contact
with the wastes in the landfill. This may intensity contaminant releases into groundwater.

A water table contour map for Phase II water table elevations is presented in Figure 2.
Based on Figure 2, groundwater generally flows south-southeast towards the St. Joseph
River, which is a regional groundwater discharge for this area. This figure shows that the
groundwater flows in a more southerly direction under the western half of the site. A water
table contour map for Phase I water table elevations is presented in Figure 3. The Phase I
groundwater flow pattern is similar to the Phase n groundwater flow patterns.
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TABLE 3

STATIC WATER LEVEL MEASUREMENTS
FEBRUARY 1 AND 2, AND NOVEMBER 19, 1991

(PHASE I, PHASE II)
HIMCO DUMP SUPERFUND SITE

Elkhart, Indiana

Well
Number

W-B-2
W-CP-1
W-D-1
W-E-2
W-M-2
W-0-1
W-P-1
WT101A
P101B
P101C
WT102A
P102B
P102C
WT103A
WT104A
WT105A
WT106A
WT111A

Top of Pipe*
Elevation (ft)

763.21
760.36
771.11
764
769.46
763.34
761.19
764.33
764.23
764.11
769.07
768.81
769.22
760.59
765.57
762.94
761.47
766.50

Bottom of Well
(ft)_____

750.03
740.42
749.21
748.22
744.96
733.82
737.86
752.78
597.58
752.75
758.98
752.75
758.15
754.46
753.13
752.52
751.96
753.54

PHASE I
Depth to Water

Water (ft) Elevation (ft)

6.15
3.82

9.82
14.84
8.34

9.96
9.89
9.78

10.17
9.85

10.27
5.28

11.75
9.00
7.87

757.06
756.54

754.49
754.62
755.00

754.37
754.34
758.33
758.91
758.96
759.06
755.31
757.55
753.94
753.60

PHASE II
Depth to Water

Water (ft) Elevation (ft)

6.98
4.64
16.17
11.37
16.24
10.08
8.86

11.58
11.45
11.27
10.92
10.62
10.27
6.13

12.44
10.42
9.51

12.96

756.23
755.72
754.94
752.94
753.22
753.26
752.33
752.75
752.78
752.84
758.15
758.19
758.21
754.46
753.13
752.52
751.96
753.54

Well elevation values are discussed in the attached addendum to this Technical Evaluation Memorandum
Mesurement not taken

A/R/HIMCO/AI8



TABLE 4

DEPTH TO WATER AND WELL BOTTOM DIFFERENCES
BETWEEN PHASE I AND PHASE II STATIC

WATER LEVEL MEASUREMENTS

HIMCO DUMP SUPERFUND SITE
Elkhart, Indiana

Well Number
Difference in

Depth to Water (ft) Well Depth Difference (ft)

M2
P101B
P101C
P102B
P102C
WT101A
WT102A
WT103A
WT104A
WT105A
WT106A

AVERAGE:

-1.4
-1.56
-1.49
-0.77
-0.74
-1.59
-0.75
-0.85
-0.69
-1.42
-1.64

1.17

+ 0.26

+0.15«
+ 0.30
+ 0.30
+0.29
+ 0.29
+0.30
+ 028

+ Indicated higher measurement during Phase II
- Indicates lower measurement during Phase II
* Measurement not taken during Phase II
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3. Velocity

The groundwater flow velocity within the sand and gravel outwash underlying the Himco
site was calculated by using the equation V = Ki/ne, where: V = groundwater flow
velocity, K = hydraulic conductivity, i = hydraulic gradient, rie = effective porosity.

An effective porosity of 0.30 was chosen as a representative of the sand and gravel outwash
beneath the Himco site. Using an average horizontal hydraulic gradient of 1.6x10-3 ft/ft
(average between Phase I and II values), and an average hydraulic conductivity of 2.2x10-2
cm/s, the average velocity calculates out to be 3.9x10-6 ft/s (.33 ft/day), or 121 ft/yr.

CONCLUSIONS
*

There is evidence of groundwater contamination downgradient of the Himco site. Site-
specific hydrogeologic information is important to understanding contaminant transport at
the Himco site. Based on the relatively low horizontal velocity and a very low upward
vertical gradient, contaminants in groundwater are expected to remain relatively close to
the water table and migrate in a south-southeast direction at an approximate velocity of
121 ft/yr.

A/R/HIMCO/AH3
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WELL INSTALLATION DIAGRAMS
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ĤMHH||

r

r Lo-l?C J

••••̂ ^

i

i
_ to£ j ^[^— Protective Casing | Guard Posts |

L̂
\\
\\
\\
\\^
%

1 —— L

—
—

—

—

—— =1

ft̂̂
\\
\\
\\

1
'A

/

*• —

\

—— Oto?

/ Tvo* rTSiSu .Vented ^ Tvoe -r- .̂w ^
^ Diameter y* Lacked VE-? MA-,r«2.

Length 5«i Kev^^^^^a

^ ' Plug]

\^K TUM ̂ v? r, -r^r, ̂ J*****, 7^r.

^ _J ——————— 1V\ — — Concrete Collar •pp.s.A\v<fcO
N^J I ———————— - —— I

\^ GuaTL CauiLiit lfc> O Ibs. + Quant. Water gal.
\Jj; Tntat Quant. 5. G oal.

Manufacturer PajS£.^\.\x <veo (=i.̂ <_ C-a.̂ n,--.
-. ._,,.,. ' -yr i-n^*) f*.v
^ —— S«al vrs.

Powder/GranulayPelletyQuant. o-O gal. ____

Hydrated ^-5" (jai.. Time (r.oi — ii-.ir.

p. iripej

I.D. \.^ " Sch«iile-rv«»c. 3 *3O'-I
i.enatn/oer sec. ic^P No. of sec.">*i.-r\Ai_

S —— [ Joints 1

Threaded Flush Joint *{G.~>

Tape -rsf=LCM
Manufacrjrer *\ci. HAirwAfc^

———— -^BacfcfUl

Tvoe(s) *,UICA ^A^D *IO-?«
Saurcs ̂ ii_C,C*2>C *-n_lC.4, ^AMT-i Ce_C. -7f̂ .v
Valum* ,.

————— Screen

Type w'G-t WtA7 *s Sot Sz« Q C»i(*s
OR 2. 0 - , N« e/^fr
I.D a.Q " Sehe<*.i.-rvt»s.< *>,-^
Manufacturer .^iSr-NCJ-xCW
Lanqth/per see. _ ,. 2, "^ No- °' 4ec 2-

— — ——— Cao

X, Tvp* ~-C,~».&S.^ — •-•ViO^S->~> •i-r^f- "» ••-,-
^\- f 1 ' !_" T

^ —— Material

£_O SK VK A *•* "" ^ f f t^-^3^ D A.*L(i

ii-ajI-S

-a. i .__.yr./>O



>notuie Wcter Tcbi e Wei i Instci I crier. Diccrcm
i. / /

Site; rTi «\c.->___________ Octai Ql-ff'ai_____

.-arm

r//•"" =.-ngneefS S
By:

i • . •
Project .NO. •»•'"* > Wei I No. LuTlfl J

Concrete 3icmer»r

PVC 3LJ

*i
Coner«i«
TMccneaa

Seal
Thtcxness

• Top

Seal

•Top.
of

Grout

n n

» ^i
A
v\
v\

\

,ft,

i Grout
1 Thtcsnes*

Welt

i op

i *-̂ (/ S*cl •Too of
^•^ Thickness ^ Z • Filter C. *.*•<.

• A i Pecs

! 1 • Top of Q -s
— . — Scr»«n u2 — ft.

Effecr fve^ ___ ',
n • Scrs«n []^Ls' \ j !

1 14 -M Screen
^ 1 -/ 1 Lsncth

; •Soiicm
•_L JL Se.-M.ri 50 ft,

— Merer. PT-H «8orfnc<.«-.
ThicKnes* | 1 •" 1 Oeptn JC'-l ft.

Bffla

»••••
MHB

r

/•

«™^

IBM:

x
\

X
N

/

N

N

\
\
\

N

CiSiNC! PCSTS !

Olemeter ~s '
Langrn

. Ventec

. Locxea

. Key «

Type

"COP/OR fr-Hc Type

Cament
Tora Oucmity.

k , __i
;

»ov»eer/Crenulcr/Pallets OupswfJy.
tyerctec________^^__cct..
iicnu f cc ?ur er -^________

-CC

Time

U»nc:n/S«c—LiL
Mcnufccrursr_

l u o . ? ' „ : '
• No. Of ̂ *g I - »-w ..-c.

wrrf

C«eUT j Type.

Mt« _ I •?•

* A f—

of W-chr.t
of _____

Totct Cucn:..we?er ^O1

Mcnuf SCTU.- er s
J JOINTS! fiwsn Thf-9Ccec^e</No,

Teflon Tcree
McnufccTvrsr

.C=«.

x'-SIrg YesN

Mcnuf cs?«rar

-{SCS£=N|

Typeliri_-Jx:
leneTr./See.
Q.D. 3 V » '

— Scnecui e —
_ No. of Sec.
J. 1.0. 2"

Mcnuf cstursr

1C..-. TC c.-,

rrsrn -TvT- ^i.».
8or»noi«

NO19S:.


